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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES | BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to viii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
T3 
ET3 
T4 


T5 


T6 


T7 


T8 


T9 


T10 


T11 


T12 


T13 — 


14 


iV 


February 1984 


Tubes for r.f. heating 

Transmitting tubes for communications, glass types 

Transmitting tubes for communications, ceramic types 

Klystrons, travelling-wave tubes, microwave diodes 

Special Quality tubes, miscellaneous devices (will not be reprinted) 
Magnetrons 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes,'C.R. tubes for special applications 


Geiger-Miuller tubes 


Gas-filled tubes , 
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial 
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories 


Picture tubes and components 

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data 
graphic display, monochrome monitor tubes for data graphic display, components for colour 
television, components for black and white television and monochrome data graphic display 


_ Photo and electron multipliers : 


Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron 
multiplier plates 


Camera tubes and accessories 


Microwave semiconductors and components 


Vidicons and Newvicons 
Image intensifiers 


infrared detectors 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


S1 


$2 


$3 


S4a 


S4b 


S5 


S6 


S7 


S8 


S9 


$10 


Diodes 
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 


Power diodes, thyristors, triacs 
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs 


Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 

Field-effect transistors 

R.F. power transistors and modules 

Microminiature semiconductors for hybrid circuits 

Devices for optoelectronics 

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 


sensitive devices, photoconductive devices. 


Power MOS transistors 


Wideband transistors and wideband hybrid IC modules 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The purple series of data handbooks comprises: 


EXISTING SERIES 


IC1 
IC2 
IC3 


1C4 
IC5 


IC6 
1C7 
Ic8 
iC9 
IC10 


1C11 
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Bipolar ICs for radio and audio equipment 
Bipolar ICs for video equipment 
ICs for digital systems in radio, audio and video equipment 


Digital integrated circuits 
CMOS HE4O00B family 


Digital integrated circuits — ECL 
ECL10 000 (GX family), ECL100 000 (HX family), dedicated designs 


Professional analogue integrated circuits 
Signetics bipolar memories 

Signetics analogue circuits 

Signetics TTL logic 

Signetics Integrated Fuse Logic (IFL) 


Microprocessors, microcomputers and peripheral circuitry 


NEW SERIES 


ICO1N Radio, audio and associated systems 


Bipolar, MOS 
ICO2N Video and associated systems 
Bipolar, MOS 
ICO3N Telephony equipment 
Bipolar, MOS 
ICO4N HE4000B logic family 
CMOS 
ICO5N HE4000B logic family uncased integrated circuits (published 1984) 
CMOS 
ICO6N = PC54/74HC/HCU/HCT logic families 
HCMOS 
ICO7N PC54/74HC/HCU/HCT uncased integrated circuits 
HCMOS 
ICO8N 10K and 100K logic family 
ECL 
ICOON Logic series (published 1984) 
TTL 


IC10N § Memories 
MOS, TTL, ECL 


IC11N Analogue - industrial 


IC12N Semi-custom gate arrays & cell libraries 
ISL, ECL, CMOS 


IC13N §Semi-custom integrated fuse logic 
IFL series 20/24/28 


IC14N Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 


IC15N —_ Logic series 
FAST TTL (published 1984) 


Note 
Books available in the new series are shown with their date of publication. 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C1 


C2 
C3 
C4 
C5 
C6 
C7 
C8 


c9 


C10 


C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
c19 


C20 


viii 


Assemblies for industrial use 

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices, 
hybrid ICs 

Television tuners, video modulators, surface acoustic wave filters 
Loudspeakers 

Ferroxcube potcores, Square cores and cross cores 

Ferroxcube for power, audio/video and accelerators 
Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 


Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators 
quartz crystal cuts for temperature measurements 


‘ 


Connectors 

Non-linear resistors 

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 

Variable resistors and test switches | | 

Fixed resistors 

Electrolytic and solid capacitors 

Film capacitors, ceramic capacitors 

Permanent magnet materials 


Stepping motors and associated electronics 


D.C. motors 


Piezoelectric ceramics 


Wire-wound components for TVs and monitors 
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LOGIC PRODUCTS 


PREFACE 


Signetics would like to thank you for your interest in our products. We hope you find the product 
information you need on the TTL data sheets contained in this data manual. The information is 
presented in a concise and consistent format for easy device and parameter location. This manual 
contains product information on most Signetics TTL devices. The majority of this book is dedicated 
to the 54/74, 54S/74S, 54LS/74LS, and 8T families. Each data sheet stands alone and contains 
the full DC and AC specifications for that particular part type. 


Changes from the 1982 edition include: 
— expanded Technology and Function Cross Reference guides 
— addition of the S.O. package as an option for many commercial part types 
— deletion of the hermetic CERDIP package as a commercial option 
— addition of a chapter Surface Mounted Devices (SMD) 
— addition of 21 products not listed in the 1982 Data Manual 


— FAST and HC/HCT technologies are referred to in the Technology and Function Cross 
Reference guides. These products are highlighted by a shaded area to indicate that data 
sheets are contained in separate publications available from your nearest Signetics Sales 
Office. 


Signetics is continually developing new products. As you see new product announcements, you 
should contact your local Signetics sales office, representative or authorized distributor or write 
Signetics, c/o Information Services at 811 East Arques Avenue, P.O. Box 3409, Sunnyvale, 
California 94088-3409, for the latest technical information. 
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ORDERING INFORMATION 


The Signetics TTL logic products are available in a variety of packages and 
two temperature ranges. The correct ordering code of part number for the 
devices is an alpha-numeric sequence as explained below. The commercial 
range (7400, N8T, etc.) devices are available in standard plastic DIP and 
surface mounted SO plastic packages. and the military range (5400, S8T, 
etc.) devices are available in ceramic DIP, flatpack, and leadless chip carrier 
packages. All devices are not available in both temperature ranges or all 
packages. The ordering codes on the individual data sheets indicate the 
normal or planned availability of the product. However, the availability of 
specific part numbers can be obtained from your local Signetics sales office 
or franchised distributor. 


Ordering Code 


N 74LS244 


N 
_ Package style 
——————-—-~__ Device number 
Temperature range 
TEMPERATURE RANGE |DEVICE NUMBER PACKAGE STYLE 


N = Commercial range | 74LS244 N = Plastic DIP 
0°C to 70°C D = SO Plastic 


S = Military range 54LS244 F = Ceramic DIP 
—55°C to 125°C 


W = Ceramic Flatpack 
G = Ceramic Leadless 
Chip Carrier 
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TTL PRODUCT STATUS AND DEFINITIONS 


DEFINITION OF TERMS 


Data Sheet identification 


This data sheet contains the design 


Preview 


No We lavei=m latee)analehire)a| 


Preliminary 


No 
Identification 
Noted 


Product Status 


Formative or 
In Design 


Sampling or 
Pre-Production 


First 
Production 


Full 
Production 


Definition 


specifications for product develop- 
ment. Specifications may change in 
any manner without notice. 


This data sheet contains advance 
information and specifications are 
subject to change without notice. 


This data sheet contains preliminary 
data and supplementary data will be 
published at a later date. Signetics 
reserves the right to make changes 
at any time without notice in order 
to improve design and supply the 
best possible product. 


This data sheet contains final 
specifications. Signetics reserves 
the right to make changes at any 
time without notice in order to im- 
prove design and supply the best 
possible product. 
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NUMERICAL INDEX 
54/74 SERIES DESCRIPTION PAGE 
54/7400 Quad: 2- (Inout NAND Gates ick eis cies eae ete 5 pi PRA ek eee ee a a ae a een a esas 4-1 
54LS/74LS00 Quad:2- input NAND: Gate sy i:65556-) bes seek eee a Resins cee BAe Ah a he Sh Wie HS SAO SD RED 4-1 
54S/74S00 Quad 2-Input NAND Gate iis-iaciceve seria dan ante Pol tuwaaudite shad dw hbd outa Daaw Calan ea hnne ee ba 4-1 
54LS/74LS01 Quad 2-Input NAND Gate (Open Collector) 20.0.0... ccc ccc ccc ccc cece tte e tenet eee n eee ene eee ettteeeeeenes 4-4 
54/7402 Quad’2- Input NOR Gate: sai ands seated ieee ial ia Poe eee uke dh guy ae eae es Hain ke 4-7 
54LS/74LS02 Qued 2-input NOR Gate 9. cc5 casino 1a et natn Cea ean dats oa os baateea ae ns a ead e bad ate Marre eS 4-7 
54S/74S02 Quad: 2-inout- NOR Gate” cs cpio sed eg eae aun he eae OhG ad hbk DOGS ee GIANT Oe a ee Fou a see tones 4-7 
54/7403 Quad 2-input NAND Gate (Open Collector) 2.0.0... ccc cent nent e nee eee e et eeenneees 4-10 
54S/74S03 Quad 2-Input NAND Gate (Open Collector) 0.0.0... ccc cece ree nen ee nee nee n eet eee eee eeeeneeenaes 4-10 
54/7404 PIG IFVOlOE 55.205 48 55d 859 Wide wavecron oie ee aaa Di eaeeee we Sader eons eyes eae eae 4-13 
54LS/74LS04 OX INVONGE os skort adh lecanneua wed idee oouea pees ee nT ee TR OR Re Ee 4-13 
54S/74S04 PIO INV OIO oeclectsnctecntcn arte ale Kae bet aaa RARE ENA GALE BRAN DORE ESO URUOR Me be AOA ERT LEA 4-13 
54/7405 Mex:inverter (Open: Collectof) sso. occ ese ign d ois eae ete ae yee tag 52 see aes ao ek ee See ead bakes ed 4-16 
54LS/74LS05 Hox Inverter (Open: Conector): as 5 discos take Ne M6 Se ho XES Go re A EWS Kee DIR OU Ne weae wae ae Hien HRS 4-16 
54S/74S05 Hax: Inverter (Open: Conecion) 3 i505 60n5 eae ta cused eae leue eae ew aie PUA Daw AE TRG RELATE eRe eee es 4-16 
54/7406 Hex Inverter Buffer/Driver (Open Collector)... 0.0... ccc cee cece nee een e eee eee e eee e eee enennnees 4-19 
54/7407 Hex Invertér/Oriver, Open: Collector iiss wc eis cn ieee dca aias nao ve iN WOR REARS Hed Re SATE Ea EGER 4-19 
54/7408 Quad'2-Inbut AND Gale *.04..6 seein cay ease edan daa ev de heeled Me aeGNeo xe dwawbe vied ea ee SSS anaes 4-22 
54LS/74LS08 Quad: 2-Input- AND: Gales isc cong paisa gee OES TARA we w EA bs PRG hd ORE RSMO RR SENS Ew aA AES 4-22 
54S/74S06 Quad 2-inpit AND Gate: 4. 2 tewsatsaiaicnedda ent eenie rae Maen i edaway ae eee iat oy aad eta die aeons 4-22 
54/74LS09 Quad 2-Input AND Gate ............... 0... cece ee eee PET rere Tey Rr rae rem eae e enR 4-25 
54/7410 Tnple: S-input NAND Gate «20 lsd oe Sas ns Head eee Pad ed eed Oe ee HA RAS ee 4-28 
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54S/74S11 Enple*s- Input AND Gl 62 <552.ctc aces colin dd Meta he hae Oe ud cw Saw dud anwotns ewe eed eadetets anne Bas 4-28 
54/7413 Dual 4-Input NAND Schmitt Trigger ........ 0... ccc ccc ccc cen ee eee eee eee e eee e seen seen eeeenees 4-30 
54LS/74LS11 Dual 4-Input NAND Schimitt Trigger 2.0.6... cee ee eee tee atte tenn e bebe teen e nt eeee 4-30 
54/7414 Hex Inverter Schmitt InGGelss:« 44 sre korea eres Vacs aetinwad ce prea eat aang cee eaten Be teu tines am 4-34 
5ALS/74LS14 HOI: INVEnOr SCHMI: TNGGO! 5:0 sects os Sai tied bot dune akS a kaets Mie Be Hie RA wearer Rk a ee en eS 4-34 
54/7416 Hex Inverter Buffer/Driver (Open Collector)... 0... ccc ee nee eee e tne e eens tebe ene eens 4-38 
54/7417 Hex Buffer/Driver (Open Collector) 2.00.0. cee cece erent tenets nee eet ee tet ne een eenee 4-38 
54/7420 Dual-4-Input NAND Gate sc ti5 3S vena Wee eee eee eee BOE al eae See RR eh as bs OR AEN aw ee i wen se 4-41 
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Pex: Bulier DihiVer (a-olale) caro orice ta day elie a ed pa ond Renucne pon ORaneue we nar Oana ae OS an Seen) 4-480 
Hex inverter: Buffer:(S-Slate): ic secsica lec hase ager hc batnohined Siaxey ees ru A eid dade wera eoewheuesaeans 4-480 
Hex invener Buffer (S-State) «ésisecs.c has bendeeweaieie dopa ncaa eka Coded Sotide ee Oa ea aoa daiwa dae 4-480 
Octal Transparent Latch with 3-State Outputs ............. 00. c cece eee eee es singed See glee andkoanoa tate ek ass 4-485 
Octai Transparent Latch with 3-State Outputs .............. 0... cece eee ee Ae AP cata tig ena sas abit Soa: ade aretyitas at ioate ds eke 4-485 
Octal’ D: Flip-Flop with S-State Outputs: 62 c1s0d 4s c64 eae beers Reve ge es Pe REI Ce ee he 4-485 
Octal D Flip-Flop with 3-State Outputs .......... iu acieendineee eee eer es eke wate dee ee OSS Lats settee 4-485 
Quad Bistable Late: 20 son cwnelgna i a dade ok Candee atte RE ee a eu daudes Wadia Sade Sew Ae tacd Gardener eaters 4-491 
Octal D Flip-Flop with Clock Enable ......... PC ieedieg recat tgs hate Geir tel aamerene eave attache uch cer ene adeno Moase ee ee 4-495 
rex DFiip- Flop: wih: Clipe EMaDle odes gy.2 bok eects ie Wain dha dl wa Rad adhe Cee oark ea Ve REE RE Bee 4-499 
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54/74 SERIES 


54LS/74LS390 
54LS/74LS393 
54LS/74LS395A 
54LS/74LS445 
54LS/74LS490 
54S/74S534 
54LS/74LS540 
54LS/74LS541 
54LS/74LS568A 
54LS/74LS569A 
54/74LS620 
54/74LS621 
54/74LS622 
54/74LS623 
54LS/74LS640 
54LS/74LS640-1 
54LS/74LS641 
54LS/75LS641-1 
54LS/74LS642 
54LS/74LS642-1 
54LS/74LS645 
54LS/74LS645-1 
54LS/74LS670 
54/74LS764 


8T SERIES 


8T09 

8T10 

8713 

8715 

8T16 

8T20 

87122 

8124 
8T26A, 28 
8137 

8738 
8T95, 96, 97, 98 
8T95, 96, 97, 98 
81125 
81126, 127 
81128, 129 
8T380 
813404 
8TS805 
8TS806 
8TS807 
8TS808 


DESCRIPTION PAGE SSS 
Dual Decade: Ripple:CoOunter 23.55 sk oes ane Ga VETERE RR ASE OEE GAGES OE SORE OOS RIS OROSEE SENS 4-503 
Dual:4-Bit- Binary Ripple: Counter s45-5%5¢4endsG eet ecaaateaeeee bidet tage k hone ee ht ees earl Saltioe ole eaeew ds 4-508 
4-Bit Cascadable Shift-Register with 3-State Outputs ©0000... 0. cee eet eee eee 4-512 
BCD-to-Decimal Decoder/Driver (Open Collector) ......0... 0.00. e nee eee een e eens 4-518 
Dual BCD Decade Ripple Counter .............. 0... ccc cet eet tented eee er ee 4-522 
Octal D Flip-Flop with 3-State Outputs ......04-6.0¢ csc es espe ewes be ee cee sea eae Pee be ban eek ee da dee eres 4-526 
Octal. Buffer/ Line: Driver (3-State): s..cads choirs ee nei eh ws whe ened Paw eee SO eR a ee Saw deas ees 4-530 
Octal Butter Linie Diver 35325428. Pid Ae Acard ag be ANS SI OME PAE RES ee ee Lee ea eS 4-530 
BCD Decade Up/Down Synchronous Counter (3-State) 0.0... eee eee eee eee e ene 4-534 
4-Bit Binary Up/Down Synchronous Counter (3-State) 0.0.0... ee eee teen teen eens 4-534 
inverting Octal Bus Transceiver (3-State): 6. ssc: ceteris ehans ved BO Odes Sats Wag MNGRR ORS Me Tees gees cones 4-544 
Non-Inverting Octal Bus Transceiver (Open Collector) 0.0.0.0... ete beeen eee n ene 4-548 
Inverting Octal Bus Transceiver (Open Collector) 2.0.0.0... 0... 6c eee nee nee n nee nee 4-548 
Non-Inverting Octal Bus Transceiver (3-State) 00... ce eee eee n eee e een eee ee 4-544 
inverting, Octal Bus: Transceiver (S- State): acs. 44 37.0d ed re meee sek ee Beles de Hee hw das Phe ee eS 4-552 
inverting Octal Bus Transceiver (S-State): sine scacsk oad ip cas § be Ae ealea ene OA INR OES EE EENE Eee eee SxS 4-552 
Octal Bus: Transceiver (Open: Collector): eos et waits foe Mie Oreo Biv tenes Law eee er den led Sia wa oes 4-556 
Octal Bus Transceiver (Open Collector) 0.0.00. eee eee teen eet eee e nena 4-556 
Octal Bus Transceiver (Open Collector) «2. ic ehh Se oe ee hae Sone bee ad OdS wuld ad Viewed edad yabewededs 4-556 
OctalBus: Transceiver (Open: Collector) 5.305403 2405) Manin 6 te ee rhe 0.04 RA eee POA EEE wed ow ee Cals 4-556 
Octal: Bus Transceiver (SsState): csc. tin hh 5 hk Gel ewe ie See PR Le SI BEEN EES 4-559 
Octal: Bus: Transceiver (S-State): is 44 sy on255 5 tis aeon sewer uie hehe bed Pieen wo RRR EES eed ear ad MOS eORSERE DE wees 4-559 
4x 4. Regisiel File’ (3-Siate): .auycuca rere euius ed ein Rega pee tie thew sd Keene eale bie teen eee ae 4-563 
RAM: COMNGNGE 4.16.5 4b c6 oh ord ence wed ac Astle cea. & abe aire ean Gh oh ha tne ite old cen Deaacae oun ae Sec aneawe 4-569 
S-State Quad: Bus: OFiver «cx. 05 sete eee beh BO oe ee DEK EG Sew Re RY eG SEES a Re AER RS eee 5-1 
3¢State:Quad'D-1ype Bus. Flip=FlOn a) cs iid Satya tenes As Ack coat SO See eee RN hes Seu ee phen sdaee wus 5-5 
Dual Line DNVel sic dyes oo ae ae een es A eS Cae oad Maes eee ee al ote Oommen seks acer 5-11 
Dual Communications EIA/MIL Line Driver .....000 20.0... een ee enn t eee teen e eee eees 5-14 
Dual Communications EIA/MIL Line Receiver with Hysteresis ............ 0.00. cece eee eee ne teenies 5-18 
Bidirectional: One=SNOM sh :ce-2's oie Geet ea ek ete asian Roe Meet thes oh Gy ote Bees eee ede eta see tnke 5-23 
Retriggerabia One SHO 2 205 ah hats ig GG OA ee Oe Pe enw Ewes AN reed Faoig Chae Aa 5-30 
Triple: Line: Receiver with HysteresiS: x42 oly ho eee ae eee Reed ee eee Ree Rae OE EY eb tues Manis 5-34 
S-olate Quad BUS TTANSCOIVEN + 9.45.3. 4..40's saa 5 alo sut wins ok wnsde cag aS ube aide ears Gla eate nears am eae 5-37 
Hex Bus Receiver with Hysteresis-Schmitt Trigger ..... 0... cen eee ene eens 5-43 
Quad Bus Transceiver (Open Collector)... 0... eee eee en ee eee ene 5-46 
High Speed: rox 3-State Builerss i. 5 5..22 nk ee heb iy ov eed pu ee sweep awh ae Ne RR eee DY Rada COE 5-49 
High Speed Hox S-Siate INVENCS 66 4. sega backs ae oe PH ORS ee Ee eae ta aed SR cote niceties eed a BUG Rees hen 5-49 
Octal: 3-State: TransGeiver sci. foe hy Say Gia a Red eare eOON As LORY WE ah ee ean a etea dew ghee 5-53 
Quad:-3-State. 7] FanSCeivelr acs 72sio02 it dior eeindoreee se awanie eta ee ea eee eRe eae ounie ees pate ee nee 5-57 
Quad: 3+State Transceiver sh-c05. cad eh ere aioe eee Pee REE eRe MEMES eielumn Gg sem Uieterew abate aha w tees 5-57 
Quad Bus Receiver with Hysteresis-Schmitt Trigger... 0.0... cc cee teen nett eee 5-63 
Nigh: speed 6-Bit Eaten: coy ota oa? dle ane way oni new KEK vote VOR Raw eee Een eee terete eed eed eee tae 5-67 
Octal Transparent Latch with 3-State Outputs 2.0.0.0... 0... erence ete e een eee ected 5-70 
Octal: D Flip-Flop: with: 3=State Outputs: 22220560500 oncur ed wae sees Mans ah Oooh nee Hema ee hals aah Sid 5-70 
Octal Transparent Latch with 3-State Outputs ©0000... 00 eet ee et eee eet n eee eee e ees 5-76 
Octal: DB: Filp=Flop-with G- State Outputs: ws55-4 essacet east eas wes eeeE Koes Sad Ped Eee sd wee e see oa wale ed 5-76 


LOGIC PRODUCTS 


HC/HCT TECHNOLOGY SELECTION GUIDE 


TECHNOLOGY SELECTION GUIDE 


DEVICE 
NUMBER DESCRIPTION | 


Quad 2-Input NAND Gate 
Quad 2-input NAND Gate, OC 
Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate 
Hex Inverter 


Hex Inverter, OC 
Hex Inverter Buffer/Driver, OC 
Hex Buffer/Driver, OC 

Quad 2-Input 

Quad 2-Input AND Gate, OC 


Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Dual 4-Input NAND Schmitt Trigger 
Hex Schmitt Trigger 

Hex Inverter Buffer/Driver, OC 


Hex Buffer/Driver, OC 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

Dual 4-Input NOR with Strobe 
Quad 2-Input NAND Gate, OC 


Triple 3-Input NOR Gate 
Quad 2-Input NOR Buffer 
8-Input NAND Gate 

Quad 2-Input OR Gate 
Quad 2-Input NOR Buffer 


Quad 2-Input NAND Buffer 
Quad 2-Input NAND Buffer, OC 
Quad 2-Input NAND Buffer, OC 
Dual 4-Input NAND Buffer 
BCD-to-Decimal Decoder 


BCD-to-Decimal Decoder/Driver, OC 
Expandable Dual 2-Wide 2-Input AOI Gate 
Dual 2-Wide 2-Input AO! Gate 

4-Wide 2-Input AOI Gate 

4-2-3-2 Input AOI Gate 


Dual J-K Master-Slave Flip-Flop 

Dual D-Type Positive Edge-Triggered Flip-Flop 
Quad Bistable Latch 

Dual J-K Master-Slave Flip-Flop 

4-Bit Binary Full Adder, Ripple Carry 


4-Bit Magnitude Comparator 
Quad 2-Input Exclusive-OR Gate 
Decade Ripple Counter 

8-Bit Shift Register 

Divide-by-12 Counter 


4-Bit Binary Ripple Counter 

4-Bit PISO Shift Register 

4-Bit Shift Register 

5-Bit Shift Register 

Dual J-K Master-Slave Flip-Flop 

Dual J-K Positive Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
1D gative Edge-Tri Flip-Flop 


” 
~_ 
Oo 


ee ee 
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*A Version; **B Version; 


FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 
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HC/HCT TECHNOLOGY SELECTION GUIDE 


*A Version; 


FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 


Monostable Muitivibrator 

Retriggerable Monostable Multivibrator 
Quad 3-State Buffer 

Quad 3-State Buffer 

Quad 2-Input NOR Buffer 


Quad Schmitt Trigger 
13-Input NAND Gate 

12-Input NAND Gate, 3-State 
Quad Exciusive-OR/NOR Gate 
Quad Exclusive-OR, OC 


3-to-8 Decoder/Demultiplexer 

Dual 2-to-4 Decoder/Demultiplexer 
Dual 4-Input NAND Line Driver 
BCD-to-Decimal Decoder/Driver, OC 
10-to-4 Priority Encoder 


8-to-3 Priority Encoder 

16-to-6 Multiplexer 

8-to-1 Multiplexer 

Dual 4-to-1 Multiplexer 
4-to-16 Decoder/Demultiplexer 


Dual 2-to-4 Decoder/Demultiplexer 
Dual 2-to-4 Decoder/Demultiplexer, OC 
Quad 2-to-1 Multiplexer 

Quad 2-to-1 Multiplexer 

Synchronous 4-Bit Decade Counter 


Synchronous 4-Bit Binary Counter 
Synchronous 4-Bit Decade Counter 
Synchronous 4-Bit Binary Counter 
8-Bit PISO Shift Register 

8-Bit PISO Shift Register 


8-Bit PISO Shift Register 
Decade Up/Down Counter 

Binary Up/Down Counter 

4x 4 Register File, OC 

16-Bit Multiple Port Register File 


Quad D-Type Flip-Flop, 3-State 
Hex D-Type Flip-Flop with Clear 
Quad D-Type Flip-Flop 

8-Bit Odd/Even Parity Checker 
4-Bit Arithmetic Logic Unit 


Look-Ahead Generator 
Decade Up/Down Counter 
Binary Up/Down Counter 
Decade Up/Down Counter 
4-Bit Binary Up/Down Counter 


4-Bit Bidirectional Shift Register 
4-Bit Parallel-Access Shift Register 


Octa 
Octal 3-State Buffer 


**B Version; 


g 
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HC/HCT TECHNOLOGY SELECTION GUIDE 


Quad Bus Transceiver 
Quad Bus Transceiver 
Octal 3-State Buffer 
Octal Bus Transceiver 
8-to-1 Multiplexer, 3-State 


Dual 4-to-1 Multiplexer, 3-State 
Dual 4-Bit Addressable Latch 
Quad 2-to-1 Multiplexer, 3-State 
Quad 2-to-1 Multiplexer, 3-State 
8-Bit Addressable Latch 


Dual 5-Input NOR Gate 
Se Exclusive- OR, OC 


>>|> FPP pyolr> yr > rr 


Octal D Flip Pop ici 
Quad S-R Latch 


9-Bit Odd/Even Parity Generator/Checker 
4-Bit Adder 

Decade Counter 

4-Bit Binary Counter 

4-Bit Shift Register, 3-State 


Quad 2-Port Register 


4-Bit Four-Way Shifter 
Dual 4-to-1 Multiplexer, Inverting 
Dual 4 4-to-1 Multiplexer, inverting, 3-State 


Octal Latch, 3-State, MOS Compatible Outputs 
Octal D Flip-Flop, 3-State, MOS Compatible Outputs 
Hex Buffer with Common Enable, 3-State 

Hex Inverter with Common Enable, 3-State 

Hex Buffer, 4-Bit and 2-Bit, 3-State 

Hex Inverter, 4-Bit and 2-Bit, 3-State 

Octal Latch, 3-State 

Octal D Flip-Flop, 3-State 

Quad Latch . 

Octal D-Type Flip-Flop with Enable 


_Hex D Flip-Flop with Enable | 


Dual Decade Ripple Counter 
Dual Binary Ripple Counter — 


4-Bit Cascadable Shift Register, 3-State 


BCD-to-Decimal Decoder with 7V Output 


*A Version; **B Version; 


FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 
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DEVICE 
NUMBER DESCRIPTION 


490 Dual reat Hippie Counter 
bet . 


Octal Diver 
Octal Driver 


BCD Decade Up/Down Synchronous Counter 
4- lta Mrdichet Down S chron Count 


Octal Tranecelve: 3-State 
Octal Transceiver, OC 
Octal Transceiver, 3-State 


Octal LerlinciAdre ae 
Menor a) 


Octal Bus Transceiver, 3- State, 48mA Sink Capability 
Octal Bus Transceiver, OC 

Octal Bus Transceiver, OC, 48mA Sink Capability 
Octal Bus Transceiver, OC 

Octal heer Ai evornahteel OC, 48mA Sink C 


8-Bit Binary Counter 3-State 

8-Bit BCD Counter, 3-State 

Dual Bald RAM Controller with DRAM Refresh 
Git Canin: 


*A Version. ‘**B Version 


FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 
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LOGIC PRODUCTS 


FUNCTION CROSS REFERENCE GUIDE 


The Function Cross Reference Guide is provided for customer reference only. It does not Represent all the devices available 


from Signetics’ Logic Division. 


The device number givenisa base number. Check the Number Cross Heterence Guide for the complete part number and 


availability. 


DEVICE 
FUNCTION NO. 


Inverters — 

Hex Inverter 

Hex Inverter, OC 

Hex Inverter buffer/Driver, OC (30V) 
Hex Inverter Schmitt Trigger 

Hex Inverter Buffer/Driver, OC (15V) 


GATES 


NAND 
Quad 2-Input 
Quad 2-Input, OC 
Quad 2-Input, OC 
Quad 2-Input, OC 
Triple 3-Input 


Dual 4-Input, Schmitt Trigger 
Dual 4-Input 
8-Input 

Quad 2-Input, Schmitt Trigger 


12-Input 
13-Input 


AND 
Quad 2-Input 


Quad 2-Input, OC 
Triple 3-Input 
Dual 4-Input 


NOR 
Quad 2-Input 
Quad 2-Input 


DUAL FLIP-FLOPS 


| DEVICE 

FUNCTION NO. 
NOR (Continued) , : 

Quad 2: Input 


Quad 2-Input, OC 
Triple 3-Input - 


Dual 4-Input, with Strobe 
Dual 5-Input 


OR 
Quad 2-Input 


Exclusive-OR 


Quad Exclusive OR-NOR | 


Combination Gates 
Expandable Dual 2-Wide 2-Input AND-OR-Invert 
Dual 2-Wide 2-Input AND-OR-Invert 

4-Wide 2-Input AND-OR-Invert 
4-2-3-2 Input AND-OR-Invert 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—-FAST or CMOS. 
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MULTIPLE FLIP-FLOPS 


FUNCTION DEVICE NUMBER RESET (LEVEL) CLOCK EDGE OUTPUT 
a 


True, Comp 


Quad D, 3-State 
Hex D 

Hex D with Enable 
Octal D 


Octal D, 3-State 
Octal D, 3-State 


Octal D, 3-State 8TS806 
Octal D, 3-State 8TS808 
Octal D, 3-State, MOS Compatible Outputs 364 


OTHER REGISTERS, REGISTER FILES 


FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY” CLOCK 


Quad 2 Port 298 4x2 2D (mux) a 
Quad 2 Port 398 4x2 2D (mux) I 
Quad 2 Port 399 4x2 2D (mux) it 
Register File, OC 4A L 


Multiple Port Register File, 3-State 
4x 4 Register File, 3-State 
16 x 5 FIFO, 3-State 


3D (mux) 
4A 
5S 


Loe 


“D = D type input, A = Asynchronous data input, S = Synchronous data input 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS. 
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SHIFT REGISTERS 


FUNCTION DEVICE NUMBER BITS SERIAL ENTRY} PARALLEL ENTRY | CLOCK 


Serial In/Serial Out Shift Register 


Parallel/Serial In/Serial Out Shift Right 2x 4A (mux) 
Parallel/Serial In/Serial Out Shift Right 8A 
Parallel/Serial In/Serial Out Shift Right | 8S 


Parallel/Serial In/Serial Out Shift Right 
Paratel/Serial In/Serial Out Shift Right 


Parallel/Serial In/Serial Out Shift Right 


Serial In/Parallel Out Shift Right 
Serial In/Parallel Out Shift Right, with Reset 


Parallel In/Serial In/Parallel Out Shift Right 
Parallel In/Serial In/Parallel Out Shift Right 


Parallel In/Serial In/Parallel Out Shift Right 
atauiet In/Serial In/Parallel Out Shift Right 


Parallel lA/Sétial In/Parallel Out Shift Right, 3-State 
Parallel In/Serial In/Parallel Out Shift Right, 3-State 


S = Synchronous, A = Asynchronous 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS. 
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LATCHES 


FUNCTION DEVICE NUMBER | COMMON CLEAR (LEVEL)| ENABLE INPUT (LEVEL)| OUTPUT |) == 


True, Comp 
Tie, Comp: 


Dual 4 Bit ransparent 
Dual 4- ae Addressable | 


8- Bit Addressable 
Octal, 3-State 
Octal inverting, 3-State 


Octal Transparent, 3-State 8TS805 
Octal Inverting, 3-State 8TS807 
Octal, 3-State with MOS Compatible Outputs 363 


MULTIPLEXERS 


Quad 2-Input 1 (L) True 
Quad 2-Input 1 (L) True 
Quad 2-Input Clocked “L True, Latched 


Quad 2-Input 
Quad 2-Input 
Quad 2-Input, 3-State 


Quad 2-Input, 3-State Comp 
Quad 2-Input, OC Comp 
Dual 4-Input True, Comp 
Dual 4-Input Comp 
Dual 4-Input True, Comp 


~ Dual 4-Input, 3-State 
Dual 4-Input, 3-State 
8-Input 1 (L True, Comp 
8-Input 1 (L) True, Comp 


8-Input, 3-State i fee | True, Comp 


ANALOG MULTIPLEXERS/DEMULTIPLEXERS AND SWITCHES 


FUNCTION DEVICE Dutidaanatil FUNCTION DEVICE NUMBER 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS. 


1-13 


LOGIC PRODUCTS 


FUNCTION CROSS REFERENCE GUIDE 


COUNTERS 
FUNCTION DEVICE NUMBER | MODULUS PARALLEL ENTRY | PRESETTABLE | CLOCK EDGE 


Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 


Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 


Asynchronous 
Asynchronous. 
Asynchronous 


Telehealth eteiad edea 


Synchronous 
Synchronous 


Synchronous 
Synchronous, 3-State 
Synchronous, 3-State 


Up/Down 
Up/Down 


Up/Down 
Up/Down 
Up/Down 

Up/D 


S = Synchronous A = Asynchronous 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS. 
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TRI-STATE BUFFERS, DRIVERS AND TRANSCEIVERS 


FUNCTION DEVICE NUMBER OUTPUT 


Quad Buffer 

Quad Buffer 

Quad Bus Driver 
Quad Bus Transceiver 
Quad Bus Transceiver 


Quad Bus Transceiver 
Quad Bus Transceiver 
Quad Bus Transceiver 
Quad Bus Transceiver 
Quad Bus Transceiver 


Hex Buffer 
Hex Inverter 

Hex Buffer, 4-Bit and 2-Bit 
Hex Inverter, 4-Bit and 2-Bit 
Hex Buffer 


Hex Inverter 
Hex Buffer 
Hex Inverter 


Octal Buffer 
Octal Buffer 
Octal! Buffer 


Octal Buffer 
Octal Buffe 


Octal Transceiver 
Octal Transceiver 
Octal Transceiver 


Octal Transceiver 


LEVEL TRANSLATORS 


FUNCTION DEVICE NUMBER 


Quad Transceiver, MOS/CMOS to TTL 
Quad Transceiver, MOS/CMOS to TTL 


PRIORITY ENCODERS 


FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT/OUTPUT (LEVEL) 


Active-LO 


10-to-4 (BCD) 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology——FAST or CMOS. 
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Dual 1 of 4 | 139 | te tl) 4(L) + 4(L) 
Dualiof4 : 2(L)+1(L,1(K) | 4(L) + 4() 
L),14(H 


DECODERS/DEMULTIPLEXERS 


FUNCTION DEVICE NUMBER | ADDRESS INPUTS — 


ENABLE (LEVEL) | OUTPUT (LEVEL) 


1 of 10, OC 
1 of 10, OC 


4 (BCD) 
4 (BCD) 
4 


BUFFERS, DRIVERS AND RECEIVERS 


FUNCTION | DEVICE NUMBER OUTPUT 


Quad 2-Input NOR Buffer 


Dual 4-Input NAND Line Driver 


Dual Line Driver (AND/OR) 
Dual EIA-232B/MIL Line Driver 


Dual EIA-232B/MIL Receiver 


Dual Line Driver for IBM 360/370 Interface 


Dual Line Receiver for IBM 360/370 Interface 
Hex Bus Receiver (DM8837) 


Quad Bus Transceiver 

Quad Bus Transceiver Comp 
Quad Bus Transceiver | True 
Hex Inverter . Comp 


Hex Inverter/Driver 
Hex Buffer/Driver 
Hex Buffer/Driver 
Hex buffer/Driver 


Octal Transceiver 
Octal Transceiver 
Octal Transceiver 
Octal Transceiver 


BCD to Decimal Decoder/Driver Active-LOW 
BCD to Decimal Decoder/Driver Active-LOW 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology-——-FAST or CMOS. 
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MULTIVIBRATORS AND PHASE LOCKED LOOPS COMPARATORS 
NUMBER 


Monostable Multivibrator 121 
Dual Retriggerable Monostable Multivibrator 
Dual M Monostabie ileal lth 


so afetetats 


om Comparator 


PARITY 


sow 


8-Bit Odd/Even Parity Checker 
8-Bit Parity Generator/Checker 
8-Bit Parity Generator/Checker 
of Bit waceelaie Shit eerietator/necker 
ARITHMETIC FUNCTIONS CRS GH Patty Genenorcness 


4-Bit Binary Full Adder, Ripple Carry 
4-Bit Binary Full Adder, Fast Carry 


eatate erat atets pate ee e's' epee wah 8 100.9 0.9.4 0088 fateh Oe h rt OH 8s He eatatetetetetat tat tat atetatalytatetyteetetetetatetalatetetetatetetetatetatetatatatetatetetatetetateratecetetalbetatatetatetetatel a ately ‘eats ake uae 


Dual-Port RAM Controller with 
i Dynamic Memory Refresh 


4-Bit ALU 


4-Bit ALU 82S83 
Look Ahead Carry Generator 182 


Function not continued in this manual. Please check Technology Selection Guide for appropriate technology—FAST or CMOS. 
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Reliability 


LOGIC PRODUCTS 


QUALITY AND RELIABILITY 


SIGNETICS LOGIC QUALITY 


Signetics’ Logic Division has put together a 
winning process for manufacturing ICs 
with built-in quality and reliability. We're 
striving to ship zero defects, and current 
quality levels demonstrate our commitment 
to this goal. Quality guarantees are contin- 
ually being reviewed to reflect the tangible 
improvements we have made. 


The digital ICs produced in the Logic Divi- 
sion must meet rigid criteria as defined 
by our design rules and evaluated in a thor- 
ough product characterization process. 
The capabilities of our manufacturing pro- 
cess are measured and the results evalu- 
ated and reported through our corporate- 
wide data base system, QA05. The SURE 
(Systematic Uniform Reliability Evaluation) 
program monitors the performance of our 
product in a variety of accelerated environ- 
mental stress conditions. All of these pro- 
grams and systems are intended to prevent 
product-related problems and to inform our 
customers and employees of our progress 
in achieving zero defects. 


RELIABILITY BEGINS WITH 
THE DESIGN 


Reliability and quality must begin with de- 
sign. No amount of extra testing or inspec- 
tion will produce reliable ICs from a design 
that is inherently unreliable. Signetics fol- 
lows very strict design and layout practices 
with its digital circuits. To eliminate the 
possibility of metal migration, current den- 
sity in any path cannot exceed 2x 10° 
amps/cm?. Layout rules are followed to 
minimize the possibility of shorts, circuit 
anomalies, and SCR type latch-up effects. 
Numerous ground-to-substrate connec- 
tions are required to ensure that the entire 
chip is at the same ground potential, there- 
by precluding internal noise problems. 


PRODUCT CHARACTERIZATION 


Before a new design is released, the char- 
acterization phase must be completed so 
that the distribution of parameters result- 
ing from lot-to-lot variations is well within 
specified limits. Such extensive character- 
ization data also provides a basis for identi- 
fying unique application-related problems 
which are not part of normal data sheet 
guarantees. Characterization takes place 
from -—55°C to +125°C and a +10% 
supply voltage. 


QA05 


The QA05 system collects the results of 
product assurance testing on all finished 
goods lots and feeds this data back to con- 
cerned organizations where appropriate 
action can be taken. The QA05 reports EPA 
(Estimated Process Average) and AOQ 
(Average Outgoing Quality) results for elec- 
trical, visual/mechanical, hermeticity, and 
documentation audits. Data from this sys- 
tem is available on request. 


THE SURE PROGRAM 


The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod- 
ucts fram all Signetics’ divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced 
in 1964, has evolved to suit changing 
product complexities and performance 
requirements. 


The SURE III program has two major func- 
tions: long-term accelerated stress perfor- 
mance audit and a short-term accelerated 
stress monitor. In the case of logic prod- 
ucts, samples are selected which represent 
all generic product groups in all wafer fabri- 
cation and assembly locations. A series of 
detailed specifications (3230-009X) defines 
the criteria by which sample selection and 
evaluation testing is conducted. 


THE LONG-TERM AUDIT 


One-hundred devices from each generic 
family are subjected to each of the follow- 
ing stresses every eight weeks: 

e High Temperature Operating Life: T)= 
150°C, 1000 hours, static biased or dy- 
namic operation, as appropriate (worst- 
case bias configuration is chosen); 

¢ High Temperature Storage: T,= 150°C, 
1000 hours; 

¢ Temperature-Humidity Biased Life: 85°C, 
85% relative humidity, 1000 hours, static 
biased; 

e¢ Temperature Cycling (Air-to-Air): - 65°C 
to + 150°C, 1000 cycles. 


THE SHORT-TERM MONITOR 


Every other week a 50-piece sample from 
each generic family is run to 168 hours of 
pressure pot (15 psig, 121°C, 100% satu- 
rated steam) and 300 cycles of thermal 
shock (— 65°C to + 150°C). 


In addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package, by pin count and frame type. Fifty 
pieces are run on each stress, in pressure 
pot to 96 hours, thermal shock to 300 
cycles. 


SURE REPORTS 


The data from these test matrices provides 
a basic understanding of product capabil- 
ity, an estimated failure rate resulting from 
each stress, and an indication of major fail- 
ure mechanisms. This data is compiled 
periodically and is available to customers 
upon request. 


RELIABILITY ENGINEERING 


In addition to the product performance 
monitors encompassed in the Logic SURE 
Program, Signetics’ Corporate and Division 
Reliability Engineering departments sus- 
tain a broad range of evaluation and qualifi- 
cation activities. 


Included in the engineering program are: 


e evaluation and qualification of new or 
changed materials, assembly/wafer-fab 
processes and equipment, product de- 
signs, facilities and subcontractors; 


e device or generic group failure rate 
studies; 

¢ advanced environmental stress develop- 
ment; 


e failure mechanism characterization. 


The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, 
more highly accelerated conditions and ex- 
tended durations typify the engineering 
projects. Additional stress systems such 
as biased pressure pot, power-temperature 
cycling, and cycle-biased temperature- 
humidity are also included in the evaluation 
programs. 


FAILURE ANALYSIS 


The SURE Program and the Reliability Engi- 
neering Program both include failure anal- 
ysis activities and are complemented by 
Corporate, Divisional, and Plant Failure 
Analysis departments. These engineering 
units provide a Service to our customers 
who desire detailed failure analysis sup- 
port, and they in turn provide Signetics with 
the technical understanding of the failure 
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WAFER 


FABRICATION 
AND TEST 


‘ieee 


DIE ATTACH 
WIRE BOND 


HERMETIC PLASTIC 
SEAL ENCAPSULATION 


100% 
ELECTRICAL 
TEST 


100% 
ELECTRICAL 
TEST 


OUTGOING QUALITY 
CONTROL 


SHIPMENT 


Process Flows 


This diagram shows the process flow for all Signetics 
Logic integrated circuits. This includes TTL, Schottky, 
Low Power Schottky, Interface and FAST. 


Scanning Electron Microscope Control (SEM) 
Wafers are sampled daily by the Quality Control Laboratory from 
each fabrication area and subjected to SEM analysis. This process 
control reveals manufacturing defects such as contact and oxide 
step coverage in the metalization process which may result in 
early failures. 


Die Sort Visual Acceptance 

Product is inspected for defects caused during fabrication, wafer 
testing, or the mechanical scribe and break operation. Defects 
such as scratches, smears and glassivated bonding pads are 
included in the lot acceptance criteria. 


Pre-Seal Visual Acceptance 

Product is inspected to detect any damage incurred at the die attach 
and wire bonding stations. Defects such as scratches, contamination 
and smeared ball bonds are included in the lot acceptance criteria. 


Symbolization 

Devices are marked with the device number and date code using 
laser marking equipment. This prevents part number mixing during 
later processing steps. 


Seal Tests | 
Package seal integrity is ensured by 100% fine and gross leak 
testing. 


100% Production Electrical Testing 

Every device is tested for functional and DC parameters at 25°C 
guard banded to assure performance over temperature. Selected 
product lines receive 100% AC testing. Product assurance sampling 


is performed at room, hot and cold temperatures and includes 


AC/DC and tunctionality. 


Burn--In (Level B Option) 
Devices are burned in for 21 hours. T, = 175°C maximum. 


100% Production Electrical Testing 

Every device is tested for functional and DC parameters at 70°C. 
Selected product lines receive 100% AC testing. Product assur- 
ance’ sampling is performed at room, hot and cold temperatures 
and includes AC/DC functionality. 


QA Guarantees 


A final QA inspection step guarantees the mechanical and electrical 
quality. Every shipment is sealed and identified by QA personnel. 
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modes and mechanisms actually experi- 
enced in service. This information is essen- 
tial feedback, necessary for the continued 
assessment of the applicability of the 
stress conditions utilized to measure 
product performance. 


ZERO DEFECTS PROGRAM 


industry Requires Improved 
Product Quality 


In recent years United States industry, and 
particularly those of you who buy inte- 
grated circuits, has increasingly demanded 
improved product quality. We at Signetics 
believe you have every right to expect qual- 
ity products. If you buy components froma 
quality conscious manufacturer, the reward 
can be summed up in the words, /ower cost 
of ownership. 


Those of you who invest in costly test 
equipment and engineering to assure that 


LOGIC PRODUCT QUALITY GOALS 
(1984-1986) 


Ee, atest, bette oe. tell ELECTRICAL | VISUAL/MECHANICAL | CUMULATIVE 


150/100 
100/50 
50/10 


1984 EPQ/AQQ Targets, PPM 
1985 EPQ/AOQQ Targets, PPM 
1986 EPQ/AOQ Targets, PPM 


incoming products meet your specifica- 
tions have a special understanding of the 
cost of ownership. And your cost does not 
end there; you are also burdened with in- 
flated inventories, lengthened lead times, 
and more rework. 


Signetics Understands 
Customers’ Needs 


Signetics has long had an organization of 
quality professionals inside the operating 
units, coordinated by a corporate quality 
department. This. organization provides 
leadership, feedback, and direction for 


This graph shows how dramatically electrical, mechanical, and visual defects 
have been reduced across ali product lines. 


Defective Parts Per Million 


ESTIMATED 
PROCESS 
QUALITY 


AVERAGE 
OUTGOING 
QUALITY 


0 


1979 1980 1981 1983 1984 


1982 


These improvements result from our empha- 
sis on defect prevention which allows us to 
build quality into the product during manu- 
facturing, instead of relying on screening 
and sampling to remove defective parts. 


The corresponding improvement in the esti- 
mated process quality (which measures the 
level of defective units produced during the 
manufacturing process prior to outgoing 
quality assurance) conclusively supports 
this fact. 


You benefit from improved and more consis- 
tent product conformance at lower product 
cost. 


1985 


650/350 
400/150 
150/60 


500/250 
300/100 
100/50 


achieving our high level of quality. Special 
programs are targeted on specific quality 
issues. For example, a program to reduce 
electrically defective units improved 
outgoing quality levels by an order of 
magnitude. 


In 1980 we recognized that in order to 
achieve outgoing levels on the order of 100 
PPM (parts per million), down from an in- 
dustry practice of 10,000 PPM, we needed 
to supplement our traditional quality pro- 
grams with one that encompassed all activ- 
ities and all levels of the company. Such 
unprecedented low defect levels could only 
be achieved by contributions from all em- 
ployees, from the R&D laboratory to the 
shipping dock. In short, a program that 
would effect a total cultural change within 
Signetics in our attitude toward quality. 


This new concept is based on the 14-step 
quality improvement program developed by 
Phil Crosby and outlined in his book Quality 
is Free. The program focuses on defect pre- 
vention as the means of attaining improved 
quality. 


Quality Pays Off for 
Our Customers 


Signetics’ dedicated programs in product 
quality improvement, supplemented by 
close working relationships with many of 
our customers, have improved outgoing 
product quality more than twenty-fold. 
Today, many major customers no longer 
test Signetics circuits. Incoming product 
moves directly from the receiving dock to 
the production line, greatly accelerating 
throughput and reducing inventories. Addi- 
tional customers have pared significantly 
the amount of sampling done on our prod- 
ucts. Others are beginning to adopt these 
cost-saving practices. 


We closely monitor the electrical, visual, 
and mechanical quality of all our products 
and review each return to find and correct 
the cause. Since 1981, over 90% of our 
customers report a significant improve- 
ment in overall quality. 


At Signetics, quality means more than 
working Circuits. It means on-time delivery 
of the right quantity of the right product at 
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the agreed upon price. Our quality improve- 
ment programs extend out from the tradi- 
tional areas of product conformance into 
the administrative areas which affect order 
entry, scheduling, delivery, shipping, and 
invoicing. 


Ongoing Quality Programs 
at Signetics 


The “14-Step” Quality improvement 
Program or “Do it Right the First Time” 


The intent of this innovative program is to 
change the perception of Signetics’ em- 
ployees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, 
a point of view shared by technical and 
administrative functions equally, and, we 
are Sure, welcomed by our customers. 


This program is company-wide and top 
down. It is personally led by President 
Charles Harwood who, with his staff, forms 
the corporate quality improvement team 
which implements corporate quality policy. 
Supporting the corporate quality improve- 
ment team are more than 40 quality im- 
provement teams representing every unit in 
the company, each led by the unit manager. 


Key components of the program are the 
Quality College, the ‘‘Make Certain’ Pro- 
gram, Corrective Action Teams, and the 
Error Cause Removal System. 


Performance to Schedule 


Signetics attention to administrative quality 
has resulted in improved performance to 
schedule. Doing it right the first time means 
on-time delivery. 


On-Time Delivery 


PERCENT 
100 


90 
80 


70 


1984 1982 


1983 


Quality College 

Almost continuously in session, the Qual- 
ity College is a prerequisite for all manage- 
ment and technical employees. The inten- 
sive two-day curriculum is built around the 
four “absolutes” of quality; colleges are 
conducted at company facilities through- 
out the world. More than 3000 employees 
have attended. 


“Making Certain” — Administrative 
Quality improvement 


_Signetics’ experience has shown that the 


largest source of errors affecting product 
and service quality is found in paperwork 
and in other administrative functions. The 
‘‘Make Certain” program focuses the atten- 
tion of management and administrative per- 
sonnel on error prevention, beginning with 
each employee's own actions. 


This program promotes defect prevention 
in three ways: by educating employees as 


Signetics is Organized for Quality 


Managing Cultural Change — 
The 14-Step” Program 
Quality College 

Quality Improvement Teams 
“Make Certain’ Program 
Corrective Action Teams 
Error Cause Removal System 


Engineering Quality into the Product 

SURE Program 

Manufacturing Plant Product 
Monitoring 

Qualification Programs 

Vendor Certification Programs 

Product Quality Program 


Supporting Quality Maintenance 


Product Line 

Quality and Reliability Assurance 
Corporate Quality and Reliability 
Failure Analysis Laboratories 
Reliability Data Base 

Statistical Quality Control 


to the impact and cost of administrative 
errors, by changing: attitudes from accept- 
ing occasional errors to one of accepting a 
personal work standard of zero defects, 
and by providing a formal mechanism for 
preventing errors. ee 


Corrective Action Teams 

Employees with the perspective, knowl- 
edge, and necessary skills are formed into 
ad hoc groups called Correction Action 
Teams. These teams, the major force within 
the company for quality improvement, re- 
solve administrative, technical and manu- 
facturing problems. 


Error Cause Removal (ECR) System 


The ECR System permits our employees to 
report to management any impediment to 
doing their job right the first time. Once re- 
ported, management is obliged to respond 
promptly with a corrective program. Doing 
it right the first time in all company activ- 
ities produces lower cost of ownership 
through product defect prevention and in 
all other ways meets our customers’ 
expectations. 


Product Quality Program 


To reduce defects in outgoing products to 
nearly immeasurable levels, we created the 
Product Quality Program. This is managed 
by the Product Engineering Council, a task 
force composed of the top product engi- 
neering and test professionals in the com- 
pany. This group: . 

1. Sets aggressive product quality im- 

provement goals. 


2. Provides corporate-level visibility and 
focuses on problem areas. 


3. Serves as a corporate resource for any 
group requiring assistance in quality 
improvement. 

4. Drives quality improvement projects. 


As a result of this aggressive program, 
every major customer who reports back to 
us On product performance is reporting sig- 
nificant progress. 


Standard Quality Programs 


“SURE” — The acronym stands for Sys- 
tematic Uniform Quality Evaluation and is 
an ongoing product evaluation first intro- 
duced in 1964. This activity provides our 
customers and us with an ongoing view of 
reliability performance of all generic fami- 
lies of Signetics’ products. 


Product Monitor — Each manufacturing 
facility monitors its generic product groups 
with short-term stress tests, pressure pot 
and thermal shock. These tests are per- 
formed weekly, and performance trends are 
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monitored to ensure that unwanted pro- 
cess deviations are spotted quickly and 
corrected before appearing in products 
received by our customers. 


Qualification — Formal qualification proce- 
dures are required for all new or changed 
products, processes and facilities. These 
procedures ensure the high level of product 
reliability our customers expect. New facili- 
ties are qualified by the corporation and by 
the quaiity organizations of the product line 
that will operate the facility. After qualifica- 
tion, products manufactured by the new 
facility are subjected to highly accelerated 
environmental stresses to ensure that the 
products can meet rigorous failure rate re- 
quirements. New or changed processes are 
qualified similarly. 


Failure Analysis — This vital function is 
conducted by product line and plant failure 
analysis units coordinated through the cor- 
porate failure analysis group, a part of 
corporate reliability engineering. Our ten 
failure analysis groups will be expanded to 
16 by the end of 1984 in our ongoing effort 
to accelerate and improve our understand- 
ing of product failure mechanisms. 


Reliability Data Base — This computerized 
data base contains product reliability infor- 
mation collected from around the world. It 
is updated and published quarterly in ‘‘Sig- 
netics Product Reliability Summary.” 


Many customers use this information in 
lieu of running their own qualification tests, 
thereby eliminating time-consuming and 
costly procedures. 


Vendor Certification Program — Our ven- 
dors are taking ownership of their own 
product quality by establishing improved 
process control and inspection systems. 
They subscribe to the zero defects philoso- 
phy. Progress has been excellent. Through 
intensive work with vendors, we have im- 
proved our lot acceptance rate on incoming 
materials as shown in the graph. Simultane- 
ously, waivers of incoming material have 
been eliminated. 


Higher incoming quality material to us 
ensures higher outgoing quality products 
for you. 


Quality and Reliability 
Organization 


Quality and reliability specialists at the 
product-line level are involved in all aspects 
of the product, from design through every 
step in the manufacturing process, and pro- 
vide product assurance testing of outgoing 
product. A separate corporate-level group 
provides direction and common facilities. 


Quality and Reliability Functions 


e Manufacturing quality control 

e Product assurance testing 

e¢ Laboratory facilities —- faiiure analysis, 
chemical, metallurgy, thin film, oxides 

e Environmental stress testing 

¢ Quality and reliability engineering 

e Customer liaison 


Lot Acceptance Rate 
from Signetics’ Vendors 


1982 


1981 


Communicating with Each Other 


For information on Signetics’ quality pro- 
grams or for any question concerning prod- 
uct quality, the field representative in your 
area will provide you with the quickest ac- 
cess to answers. Or, write on your letter- 
head directly to the Corporate Director of 
Quality at the corporate address shown at 
the back of this data manual. 


We are dedicated to preventing defects. 
When product problems do occur, we want 
to know about them so we can eliminate 
their causes. We are committed to zero 
defects. Here are some ways we can help 
each other: 


¢ Provide us with one informed contact 
within your organization. This wiii estab- 
lish continuity and build confidence 
levels. 


¢ Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can heip prevent 
problems before they occur. 


¢ Test correlation data is very useful. Line- 
pull information and field failure reports 
also help us improve product perfor- 
mance. 

¢ Provide us with as much specific data on 
the problem as soon as possible to 
speed analysis and enable us to take cor- 
rective action. 


® An advance sample of the devices in 
question can start us on the problem 
_ resolution before physical return of ship- 
ment. 


this teamwork with you will allow us to 
achieve our mutual goal of improved prod- 
uct quality. 
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LOGIC PRODUCTS 


TTL USER’S GUIDE 


INTRODUCTION 


The TTL Logic devices described in this 
data manual differ widely in function, com- 
plexity and performance, but their elec- 
trical input and output characteristics are 
very similar and are defined and tested to 
guarantee compatibility. The data sheets 
that make up this book cover four major 
categories of TTL circuits and a series of 
TTL compatible interface products. 


The oldest TTL product category is the 
gold-doped double-diffused type which is 
made up of the 54/7400 family of devices. 
This family reflects the same performance 
ranges and differ only in functions and pin 
configuration. 


The remaining two categories of products 
are fabricated with a non-saturating 
Schottky clamped transistor technique. 
The 54S/74S00 family of TTL products are 
very high performance, high power 
devices. The most popular TTL category is 
the 54LS/74LS Low Power Schottky fam- 
ily. These products feature the perform- 
ance of the 54/74 family at about 1/4 the 
power. 


ABSOLUTE MAXIMUM RATINGS 


The absolute maximum ratings constitute 
limiting values above which serviceability 
of the device may be impaired. Provisions 
should be made in system design and test- 
ing to limit voltages and currents as 
shown below. 


ABSOLUTE MAXIMUM RATINGS 


Voc supply voltage, continuous (Note a) 


Input current, continuous 


(Notes a and c) 


Storage temperature range 
NOTES 


a. Voltages are referenced to device ground terminal. 


Input voltage, continuous (Notes a and b) 


Voltage applied to HIGH outputs (Note a) 
Voltage applied to ‘‘off’’ Open Collector outputs 


Current into LOW standard output, continuous 
Current into LOW buffer output, continuous 
Operating free air temperature range (Mil) 
Operating free air temperature range (Com’!) 


OPERATING TEMPERATURE 
AND VOLTAGE RANGES 


The nominal supply voltage (Vcc) for ail 
TTL circuits is+5.0 volts. Commercial 
grade parts are guaranteed to perform 
with at5% supply tolerance (+250mV) 
over an ambient temperature range of 0°C 
to 70°C. 


The Military grade parts are guaranteed to 
perform with a+10% supply tolerance 
(+500mV) over an ambient temperature 
range of —55°C to +125°C. 


The actual junction temperature can be 
calculated by multiplying the power dissi- 
pation of the device with the thermal resis- 
tance of the package and adding it to the 
measured ambient temperature T, or pack- 
age (case) temperature Tc. The thermal re- 
sistance for the various packages in which 
the TTL products are offered is specified 
with the Package Information in Section 7 
of this manual. 


GENERAL TTL CIRCUIT 
CHARACTERISTICS 


All TTL products are derived from a com- 
mon NAND logic structure. The NAND cir- 
cuit is actually five subcircuits as shown 
in Figure 1 and each performs a separate 
function. The input circuit (1) is an AND 
gate usually fabricated with a multi- 
emitter transistor which characterizes TTL 
technology. Many Schottky processed cir- 
Cuits have been designed with PNP or 
diode inputs in order to optimize the 
speed/power performance of the circults. 


PARAMETER 54/74 54S/74S 54LS/74LS 


30mA 
80mA 


7.0V 7.0V 7.0V 
-~0.5V to +5.5V —0.5V to +5.5V - 0.5V to + 7.0V") 
-—30mA to +5mA — 30mA to +5mA -30mA to +1mA 
—0.5V to Voc ~ 0.5V to 7.0V — 0.5V to Veco 
—0.5V to 7.0V —0.5V to 7.0V —~ 0.5V to 7.0V 


~ 55°C to + 125°C 
0°C to + 70°C 
~—65°C to + 150°C 


NAND Gate Example 


“Number of inputs depends 
on the gate. 


LOW LEVEL 


ORIVER 5 


Figure 1 


The phase splitter (2) provides the inver- 
sion and amplification in the circuit. It 
determines whether the outputs are active 
level HIGH or active level LOW. The level 
shifter (3) provides noise immunity be- 
tween the HIGH and LOW output levels, 
and minimizes the possibility of having 
both HIGH level driver (4) and LOW level 
driver (5) on simultaneously. 


15mA 
SOmA 


40mA 
100mA 


b. LS devices are generally limited to 7.0V minimum input voltage. Exceptions are called out on individual product data sheets. 
c. Some open collector devices are specially processed to handle higher output voltages of from 15V to 30V. The Absolute Maximum voitage for these devices is 10% 


over the specified Vout test condition. 
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TTL INPUT CONFIGURATIONS 


a. MULTIPLE EMITTER TRANSISTOR 
Voc 


b. PN DIODE INPUT WITH 
KICKER TRANSISTOR Q, 
Voc 


The level shifter (3) and HIGH level driver 
(4) combine to form an emitter follower cir- 
cuit that tracks the voltage at the collector 
of the phase splitter. This circuit is usually 
designed to drive very heavy capacitive 
loads so that the initial rise time of the 
output is determined primarily by the rise 
time at the phase splitter collector. The 
LOW level driver (5) is usually a saturating 
transistor for the gold doped process 
devices, or a Schottky diode clamped tran- 
sistor for the Schottky processed devices. 
These output transistors are designed to 
sink the rated fan-out current which char- 
acterizes the various TTL families. 


Input Circuits 


The input circuits as described above are 
basically AND gate configurations design- 
ed with multiple-emitter NPN transistors 
(MET), substrate PNP transistors, or var- 
ious junction and Schottky diodes as 
shown in Figure 2. All of the circuit con- 
figurations have very high impedance in 
the HIGH state. When the input votlage is 
above the circuit threshold voltage, all of 
the inputs act like reversed biased diodes. 
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c. SUSBRATE PNP INPUT TRANSISTOR 


Voc 


d. DIODE CLUSTER INPUTS 


nn | 


_ Figure 2 


The MET transistors are actually operated 
in the inverse mode, but the gain is so low 
there is very little current flowing into the 
devices. 


The LOW level input impedance of the 
MET and diode inputs is determined by 
the internal pull-up resistor. This resistor 
is nominally 2KQ for 54S/74S inputs, and it 
is 16KQ to 20KQ for the 54LS/74LS inputs. 
Some 54LS/74LS buffer devices have sub- 
strate PNP inputs which exhibit very high 
impedance at both HIGH and LOW input 
logic levels. This is used to minimize the 
input load factor and produce better out- 
put drive and performance. 


The inputs to all Signetics TTL devices 
have clamp diodes to ground to minimize 
negative ringing effects. These diodes are 
designed to operate in the ac mode and 
cannot handle heavy dc currents for long 
periods. 


Output Circuits 


The output circuit configurations used for 
the TTL products in this manual are shown 
in Figure 3. The basic advantages and dis- 


advantages of each configuration are 
given for reference. The different circuits 
are used to optimize the functional and 
performance requirements of the various 
devices, and are not necessarily restricted 
to individual TTL families: The pull-down 
circuit (not shown) on the base of the LOW 
level driver is usually a resistor which 
provides a means of turning off the output 
transistor. The majority of the 54S/74S and 
54LS/74LS devices use a resistor-transis- 
tor network which acts to square-up the 
Vin-Vour transfer characteristics of the 
device. 


A resistive pull-up can be added to any 
TTL output circuit increasing Voy to 
almost Vcc, but only circuits ‘“‘c,” “‘d,”’ and 
‘“‘e” can be pulled higher than Vcc, e.g., to 
+7.0V for driving MOS circuits. Config- 
urations ‘‘a’ and ‘‘b” have a diode associ- 
ated with the resistor at the output which 
clamps the output one diode drop above 
Vec. This is an important consideration in 
large systems where sections might be 
powered down (Vcc = 0). In this state, the 
outputs of circuits ‘‘a’ and ‘“‘b’’ represent 
a very low impedance at a fairly low volt- 
age (<1.0V), while the outputs of circuits 
“c,” “d.’ and ‘“e’” represent a high impe- 
dance and thus a logic HIGH, more appro- 
priate for isolation from the rest of the 
system. 


The output impedance of a typical TTL 
device in both the LOW and HIGH state is 
shown in Figure 4. In the LOW state, the 
output impedance is determined by a sat- 
urated transistor (about 82 to 100). How- 
ever, at very high sinking current, espe- 
cially at low temperature, the output 
device is not able to stay in saturation and 
the output impedance rises as shown. 


When switching from the LOW to the 
HIGH state, the totem-pole output struc- 
ture provides a low output impedance 
capable of rapidly charging capacitive 
loads. However, charge and discharge cur- 
rents must also flow through the Vcc and 
the ground distribution networks. The Vcc 
and ground lines should therefore be 
short and adequately decoupled. 


3-State Outputs 


Some of the buffers and registers have 
3-state outputs designed for ‘busing.’ 
This type of output electrically performs 
as a totem-pole output with the additional 
feature that the output may be disabled, 
neither sinking nor sourcing current. The 
3-state outputs are designed to be tied 
togetner, but they are not designed to be 
active simultaneously. In order to mini- 
mize noise and protect the outputs from 
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TYPICAL INPUT /OUTPUT 
CHARACTERISTICS 


TTL OUTPUT CONFIGURATIONS 


a. DARLINGTON 


VCC P INPUT 


ADVANTAGE: 
High ac drive capability 
Vou = Ycc — Vee at lo = 0 
Smail size (transistors share one common isolation) 


DISADVANTAGE: 


Output cannot be pulled higher than one diode drop above Vcc : : VOLTS 
NORMAL 
INPUT OPERATING 
on CLAMP REGION 


b. 2-STAGE EMITTER FOLLOWER (“DARLINGTON SPLIT”) 
Vcc 


70 
ADVANTAGE: 


High ac drive capability 

VOH = VCC — VBE atlo = 0 
DISADVANTAGE: mA 

Larger than circuil A 

Output cannot be pulled higher than one diode drop above Vcc 


80 


mA 


+> 
. LOW STATE 


c. DARLINGTON WITH RESISTOR TO GROUND 


RSAT = 8° 


ADVANTAGE: 
High ac drive capability 
Lower Vow = (VCC — 2 VBE) increases speed 
Outputs can be pulled higher than VCC 


DISADVANTAGE: 
Higher dissipation 
Lower noise immunity in the HIGH state 


VOLTS 


Q4 NOT 
SATURATED 


HIGH STATE 


d. TRANSISTOR— DIODE 


Voc 
OUTPUT 
ADVANTAGE: FIGURE 4 
Lowest power consumption 
Small size 
Outputs can be pulled higher than VCC excessive power dissipation, only one 
DISADVANTAGE: 


3-state output should be active at any 
time. 


DESIGN CONSIDERATIONS 


The properties of high speed TTL logic cir- 
cuits dictate that some care be used in the 
design and layout of a system. Some gen- 


Less ac drive capability 


e. OPEN COLLECTOR 


Voc 


ADVANTAGE: . ; i ; 
RL Bussabie, alicvsa collector ANDing (Wired-OR) eral “design considerations” are included 
DISADVANTAGE: in this section. This is not intended to bea 


High output impedance in the HIGH state 
Slow, especiaily with capacitive loading 
Requires additional resistor 


= Figure 3 


thorough guideline for designing TTL sys- 
tems, but a reference for some of the con- 
Straints and techniques to be considered 
when designing the system. 
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Mixing 54/74 and 54LS/74LS is less restric- 


tive, and the overall system design need 
not be so elaborate. Standard two sided 
‘PC boards can be used with good, well de- 
coupled power and ground grid systems. 
The signal transitions are slower and 
therefore generate less noise. However, 
good high speed design techniques are 
still required, especially when working 
with counters, registers, or other devices 
with memory. 


Clock Pulse Requirements 


Most TTL flip-flop circuits are master- 
slave devices which makes their clock in- 
puts level sensitive. This is an improve- 
ment over ac coupled clock inputs, but it 
does not make the devices fully insensi- 
tive to clock edge rates. The dc level at 
which the data in the master (input sec- 
tion) is transferred to the slave (output 
section) is the normal threshold voltage 
for the devices. For most Signetics TTL 
devices this level is 1.4V at 25°C, and it 
changes at a rate of about —-4mVW/°C. 


When the clock input reaches the thresh- 
old voltage, the internal gates and the 
changing outputs start to dump current in- 
to the ground lead of the device. If there 
are enough internal gates or loaded out- 
puts changing at the same time, the chip 
ground reference level (and therefore the 
clock input reference level) can rise by as 
much as 500mV. This ground noise is the 
_ algebraic sum of the internal and external 
ground plane noise. If the clock input of a 
positive edge triggered device is at or near 
the threshold of the device during the 
ground noise transient period, it is quite 
possible for the internal device to receive 
multiple clock pulses. 


For this reason the rise time on positive 
edge-triggered devices should be less 
than the nominal clock to output delay 
time measured between the 0.8V and 2.0V 
levels of the clock driver. This edge rate is 
obtainable from almost any Signetics TTL 
device of the same family, as long as it is 
driving no more than rated fan out and no 
more than 12 to 16 inches of line. When 
clock pulses are distributed on lines over 
16 inches long, all of the clock inputs 
should be clustered at the receiving end of 
the line to avoid reflection problems at the 
driving end. 


Special Note 


Some of the Signetics Counters and regis- 
ters have been designed with a special 
clock buffer that includes a small amount 
of hysteresis to minimize clock edge rate 
and noise problems. The LS160A, LS161A, 
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LS162A, LS163A, LS364, and LS374 ail 
have the special clock buffers to increase 
their tolerance of slow positive clock 
edges and heavy ground noise. 


TTL OUTPUTS TIED TOGETHER 


The only TTL outputs that are designed to 
be tied together are open collector and 
3-state outputs. Standard TTL outputs 
should not be tied together unless their 
logic levels will always be the same; either 
all HIGH or all LOW. When connecting 
open collector or 3-state outputs togeth- 
er some general guidelines must be 
observed: 


Open Collector 


These devices must be used whenever 
two or more OR-tied outputs will be at 
opposite logic levels at the same time. 
These devices must have a pull-up resistor 
(or resistors) added between the OR-tie 
connector and Vcc to establish an active 
HIGH level. Only special high voltage buf- 
fers can be tied to a higher voltage than 
Voc. The minimum and maximum size of 


LOAD CIRCUIT 1 


voc 


Cr = Total Capacitance 


SWITCHING DELTA FOR 

TURN ON DELAY (Atpy) 

ANY INPUT TO OUTPUT, 
VERSUS LOAD CAPACITANCE (Cr) 


C7] 
¢ 
| 
> 
< 
aed 
ud 
Q 
vs 
‘Lube 
° 
z 
c 
-~ 
oa 
< 
= 
is 
a 
| 
xz 
a 
[-¥3 
-~- 
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9 20 40 60 80 100 120 140 160 180 
Cy — LOAD CAPACITANCE -~ pf 


the pull-up resistor is determined as 
follows: 


Voo(Max) — Vor 
lou — Nahi) 
Vec(Min) — Vou 
Ny(loH) + No(lin) 
where: Io, = Minimum Io, guarantee or 


R(Min) = 


R(Max) = 


~OR-tied elements. 


Cumulative maximum input LOW 
current for all inputs tied to OR- 
tie connection. 


No(liL) = 


Cumulative maximum output 
HIGH leakage current for all out- 
puts tied to OR-tie connection. 


Ni(lon) = 


Cumulative maximum input 
HIGH leakage current for all in- 
puts tied to OR-tie connection. 


No(lin) = 


If aresistor divider network is used to pro- 
vide the HIGH level, the R(Max) must be 
decreased enough to provide the required 
(VoH/R(pull-down)) current. 


Minimum propagation delay results when 
the minimum value of external pull-up re- 
sistor is used in Load Circuit 1, Figure 5. 


LOAD CIRCUIT 2 LOAD CIRCUIT 3 


Vcc Vcc 


SWITCHING DELTA FOR 
TURN OFF DELAY (Atp,y) 
ANY INPUT TO OUTPUT, 
VERSUS LOAD CAPACITANCE (C7) 


AtpHi_ — DELTA TURN ON DELAY — ns 


60 80 100 120 140 160 180 
Cr — LOAD CAPACITANCE ~ pf 


Figure 5 
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Diodes should be fast recovery 1N4376 or 
equivalent. External pull-up resistor Load 
Circuits 2 and 3 give progressively slower 
propagation delays. 


3-STATE OUTPUTS 


3-State Outputs are designed to be tiled 
together, but they are not designed to be 
active simultaneously. In order to mini- 
mize noise and protect the outputs from 
excessive power dissipation, only one 
3-state output should be active at any 
time. This generally requires that the Out- 
put Enable signals be non-overlapping. 
When TTL decoders are used to enable 
3-state outputs, the decoder should be 
disabled while the address is being 
changed. Since all TTL decoder outputs 
are subject to decoding spikes, non- 
overlapping signals cannot normally be 
guaranteed when the address Is changing. 


Since most 3-state Output Enable signals 
are active LOW, shift registers or edge- 
triggered storage registers provide good 
Output Enable buffers. Shift registers with 
one circulating LOW bit, like the 164” or 
194” are ideal for sequential enable 
signals. The ‘'174”’ or 273” can be used to 
buffer enable signals from TTL decoders 
or microcode (ROM) devices. Since the 
outputs of these registers will change 
from LOW-to-HIGH faster than from HIGH- 
to-LOW, the selection of one device at a 
time is assured. 


POWER SUPPLY DECOUPLING 


Power supply capacitance decoupling is 
required for any TTL system. Generally 
0.01,.F per synchronously driven gate and 
at ‘east 0.1nF for each 20 gates is required 
regardless of synchronization. Counters 
and shift registers are especially suscep- 
tible to power and ground line noise. They 
should be decoupled with a 0.1nF capaci- 
tor for each eight internal flip-flops, or one 
capacitor for each two devices put as 
close as possible to the devices. Buffers 
and line drivers should be heavily de- 
coupled at the driver power pins, due to 


the large current transients needed to 
charge and discharge the lines. 


On-Board Regulation 


In most digital systems, there is a large 
current requirement, and the current sup- 
plied usually comes from a main supply. 
TTL logic tends to generate current spikes 
during switching due to the overlap in con- 
duction of both upper and lower transis- 
tors, thus creating Voc noise. An on-board 
regulator would not only regulate the 
power supplied ot the circuits on-board, 
but also would isolate the noise otherwise 
propagated to the reset of the system. 
Systems designed using this technique 
would not need tight regulation on the 
main power supply. 


LINE DRIVING AND RECEIVING 


Open wire connections between TTL cir- 
cuits should not be bundled, tied, or 
routed together. Instead, point-to-point 
wiring should be used, preferably above a 
ground plane which reduces coupling be- 
tween conductors. 


Single line wire interconnections should 
not exceed two feet; for wires longer than 


TTL DRIVING TWISTED PAIR 


Ro = CHARACTERISTIC 
IMPEDANCE OF LINE 


DATA IN 


15 inches, a ground plane is essential to 
provide adequate system performance. 
Over 2-foot twisted pairs or coaxial cable 
should be used. The characteristic impe- 
dance of an open wire over a ground plane 
is about 1500, while for twisted pairs of 
#26 wire the impedance Is about 1200. For 
added protection against crosstalk, coax- 
ial cables can be used but coaxial cables 
having very low characteristic impedances 
are difficult to drive. For best perform- 
ance, coaxial cables with a characteristic 
impedance Ro of 1002 should be used. 
Resistive pull-ups at the receiving end can 
be used to increase noise margins. If 
reflection effects are unacceptable, the 
line must be terminated in its characteris- 


Figure 6 where the output of the line is 
tied to Voc through a resistor equivalent to 
the characteristic impedance of the line. 
Therefore, Ro is fairly small, and the 
driving gate must sink the current through 
it in addition to the current from the inputs 
being driven. Terminating the line in a 
voltage divider with two resistors, each 
twice the line impedance, reduces the 
extra sink current by 50%. It is preferable 
to dedicate gates solely for line driving if 
the line length is in excess of five feet. 


TWISTED PAIR 


ENABLE 


STROBE 


Ra = RB = 2209 


Ro = Zo 


Figure 6 
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Clamp Diode Effect on Negative 
input Voltages 


All Signetics TTL circuits are provided 
with clamp diodes on the device inputs to 
minimize negative ringing effects. These 
diodes should not be used to clamp nega- 
tive dc voltages or long duration negative 
pulses especially for 54LS/74LS product. 
If the input voltage of an LS device is 
taken more than 0.5 volts negative (refer- 
enced to the device ground terminal) for 
more than 0.5 micro-seconds, it is pos- 
sible to activate a parasitic circuit com- 
ponent which can cause the HIGH level 
output of that gate to degrade sufficiently 
to cause a logic error. 


Disposition of Unused Inputs 


Electrically open inputs degrade ac noise 
immunity as well as the switching speed 
of a circuit. To optimize performance, 
each input must be connected to a low 
impedance source. Unused active HIGH 
NOR or OR inputs must be returned to 
ground or a LOW level output. Unused ac- 
tive HIGH NAND or AND inputs should be 
maintained at a voltage greater than 2.7V, 
but not exceeding the Absolute Maximum 
Rating. This eliminates the distributed 
capacitance associated with the floating 
‘input, bond wire, and package lead, and 
ensures that no degradation will occur in 
the propagation delay times. 


Possible ways of handling unused inputs 
are: 


1. Connect the unused active LOW inputs 
of the TTL devices to ground. Theactive 
HIGH inputs should be tied through a 
resistor of from 1K to 10KQ to Voc. The 
unused active HIGH LS inputs can be 
tied directly to Vcc, as long as the leads 
are very short and the supply is ade- 
quately decoupled. 


2. Connect the unused HIGH input to the 
output of an unused gate that is forced 
HIGH. 


3. Tie unused NAND or AND inputs (multi- 
emitter inputs) of non-LS devices to a 
used input of the same gate, provided 
the HIGH level fan out of the driving cir- 
cuit is not exceeded. Note that the 
LOW level fan out is not increased by 
this connection because the inputs 
share a common base pull-up resistor. 


NOTE 
For 54LS/74LS devices do not connect multiple inputs of 
a common gate together. This would increase the input 


coupling capacitance and reduce the ac noise immunity. . 


3-6 


Unused Gates 


It is recommended that the outputs of 
unused gates be forced HIGH by tying a 
NAND gate input or all NOR gate inputs to 
ground. This lowers the power dissipation 
and supplies a logic HIGH at the gate out- 
put which can be used at unused inputs to 
other gates. 


Increasing Fan Out 


To increase fan out, inputs and outputs of 
gates on the same package may be paral- 
leled. It is advisable to limit the gates be- 
ing paralleled to those in a single package 
to avoid large transient supply currents 
due to different switching times of the 
gates. This is not detrimental to the 
devices, but could cause logic problems if 
the gates are being used as clock drivers. 


Isolation Diodes 


NEVER REVERSE THE Voc AND GROUND 
POTENTIALS. Catastrophic failure can 
occur if more than 100mA is conducted 
through a forward biased substrate (isola- 
tion) diode. 


input Loading and Output Drive 
Characteristics 


The logic levels of all the TTL products are 
fully compatible with each other. How- 
ever, the inputs loading and output drive 
characteristics of each of these families is 
different and must be taken into consider- 
ation when mixing the TTL families in a 
system. Table | shows the relative drive 
capabilities of each family for the Com- 
mercial temperature and voitage ranges. 
For Military ranges the 74LS drive capabilities 
must be cut in half. You will note that the 74LS 
Buffers have three times the drive capability of 
the standard 74LS devices; in fact, they can 
drive more loads than any other non-buffer TTL 
device. 


DRIVING 

DEVICE 
74F 74LS 
74F 33 50 
74F Buffer 106 160 
74LS 13 20 
*74LS Buffer 40 60 
74 - 26 40 
74 Buffer 78 120 
74S 33 50 
74S Buffer 100 150 
8200 & 9300 26 40 
82500 33 50 


*The 74LS Buffers include 3-state outputs except LS253 & LS670 


Mixing TTL Families 


Most TTL families are intended to used to- 
gether, but this cannot be done indiscrimi- 
nately. Each family of TTL devices has unique 
input and output characteristics optimized. to 
get the desired speed or power features. Fast 
devices like 54S/74S and 54/74F are designed 
with relatively low input and output impe- 
dances. The speed of these. devices is deter- 
mined primarily by fast rise and fall times inter- 
nally as well as at the input and output nodes. 
These fast transitions cause noise of various 
types in the system. Power and ground line 
noise is generated by the large currents 
needed to charge and discharge the circuit and 
load capacitances during the switching transi- 
tions. Signal line noise is generated by the fast 
output transitions and the relatively low output 
impedances, which tend to increase reflec- 
tions. 


The noise generated by these 54S/74S and 
54/74F devices can only be tolerated in sys- 
tems designed with very short signal leads, 
elaborate ground planes, and good, well de- 
coupled power distribution networks. Mixing 
the slower TTL families like 54/74 and 54LS/ 
74LS with the higher speed families is also 
possible but must be done with caution. The 
slower speed families are more susceptible to 
induced noise than the higher speed families 
due to their higher input and output impe- 
dances. The low power Schottky 54LS/74LS 
family is especially sensitive to induced noise 
and must be isolated as much as possible from 
the 54S/74S and 54/74F devices. Separate or 
isolated power and ground systems are re- 
commended, and the LS input signal lines 
should not run adjacent to lines driven by 54S/ — 
74S and 54/74F devices. 


NUMBER OF LOADS DRIVEN 


8200 
AND 
74 74S 9300 82500 

12.5 10 12 50 
40 32 40 160 
5 4 5 20 
15 12 15 60 
10 8 10 40 
30 24 30 120 
12.5 10 12 50 
37.5 — 30 37 150 
10 8 10 40 
12 10 12 50 
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DC SYMBOLS AND DEFINITIONS 


Voltages - All voltages are referenced to ground. Negative voltage 
limits are specified as absolute values (j.e., —10V is greater than 
—1.0V). 


Supply voltage: The range of power supply volt- 
age over which the device is guaranteed to oper- 
ate within the specified limits. 


Input clamp voltage: The most negative voltage at 
an input when the specified current is forced out of 
that input terminal. This parameter guarantees the 
integrity of the input diode intended to clamp nega- 
tive ringing at the input terminal. 


VIH Input HIGH voltage: The range of input voltages 

recognized by the device as a logic HIGH. 
Viq(Min) Minimum Input HIGH voltage: This value is the 
guaranteed input HIGH threshold for the device. 
The minimum allowed input HIGH in a logic sys- 
tem. 


VIL Input LOW voltage: The range of input voltages 
recognized by the device as a logic LOW. 

Vit (Max) Maximum Input LOW voltage: This value is the 

guaranteed input LOW threshold for the device. 

The maximum allowed input LOW in a logic sys- 

tem. 


Measurement voltage: The reference voltage 
level on ac waveforms for determining ac perfor- 
mance. Usually specified as 1.5V for most TTL 
families, but 1.3V for the Low Power Schottky 
54LS/74LS family. 


VoH(Min 


Output HIGH voitage: The minimum guaranteed 
HIGH voltage at an output terminal for the speci- 
fied output current ICH and at the minimum Vcc 
value. 


Output LOW voitage: The maximum guaranteed 
LOW voitage at an output terminal sinking the 
specified load current |o_. 


Positive-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition rises from below V7—(Min). 


Negative-going threshold voltage: The input 
voltage of a variable threshold device which 
Causes operation according to specification as 
the input transition falls from above V74(Max). 


Currents—Positive current is defined as conventional current flow 
into a device. Negative current is defined as conventional current 
flow out of a device. All current limits are specified as absolute 
values. 


Supply current: The current flowing into the Vcc 
supply terminal of the circuit with specified input 
conditions and open outputs. Input conditions are 
chosen to guarantee worst case operation unless 
specified. 


Input leakage current: The current flowing into 
an input when the maximum allowed voltage is 
applied to the input. This parameter guarantees 
the minimum breakdown voltage for the input. 


Input HIGH current: The current flowing into an 
input when a specified HIGH level voltage is ap- 
plied to that input. 


input LOW current: The current flowing out of an 
input when a specified LOW level voltage is ap- 
plied to that input. 


Output HIGH current: The leakage current flow- 
ing into a turned off open collector output with a 
specified HIGH output voltage applied. For de- 
vices with a pull-up circuit, the IOH is the current 
flowing out of an output which is in the HIGH state. 


Output LOW current: The current flowing into an 
output which is in the LOW state. 


Output short-circuit current: The current flowing 
out of an output which is in the HIGH state when 
that output is short circuit to ground. 


1OZH Output off current HIGH: The current flowing into 
a disabled 3-state output with a specified HIGH 
output voltage applied. 

lIOZL Output off current LOW: The current flowing out 


of a disabled 3-state output with a specified LOW 
output voltage applied. 
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AC SWITCHING PARAMETERS AND DEFINITIONS 


The maximum clock frequency: The maximum 
input frequency at a clock input for predictable 
performance. Above this frequency the device 
may cease to function. 


Propagation delay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de- 
fined LOW level to the defined HIGH level. 


Propagation delay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de- 
fined HIGH level to the defined LOW level. 


Output disable time from HIGH level of a 3- 
state output: The delay time between the speci- 
fied reference points on the input and output volt- 
age waveforms with the 3-state output changing 
from the HIGH level to a high impedance “off” 
state. 


Output disable time from LOW level of a 3- 
state output: The delay time between the speci- 
fied reference points on the input and output volt- 
age waveforms with the 3-state output changing 
from the LOW level to a high impedance “off” 
state. 


Output enable time to a HIGH level of a 3-state 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance “off” state to the HIGH level. 


Output enable time to a LOW level of a 3-state | 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance “off” state to the LOW level. 


Hold time: The interval immediately following the 
active transition of the timing pulse (usually the 
clock pulse) or following the transition of the con- 
trol input to its latching level, during which inter- 
val the data to be recognized must be maintained 
at the input to ensure its continued recognition. A 
negative hold time indicates that the correct log- 
ic level may be released prior to the active transi- 
tion of the timing pulse and still be recognized. 


Setup time: The interval immediately preceding 
the active transition of the timing pulse (usually | 
the clock pulse) or preceding the transition of the 
control input to its latching level, during which 
interval the data to be recognized must be main- 
tained at the input to ensure its recognition. A 
negative setup time indicates that the correct 
logic level may be initiated sometime after the 
active transition of the timing pulse and still be 
recognized. 


Pulse width: The time between the specified ref- 
erence points on the leading and trailing edges of 
a pulse. 


Recovery time: The time between the reference 
point on the trailing edge of an asynchronous 
input control pulse and the reference point on the 
activating edge of a synchronous (clock) pulse 
input such that the device will respond to the 
synchronous input. 


Transition time: LOW to HIGH, the time between 
two specified reference points on a waveform, 
normally 10% and 90% points, that is changing from 
LOW to HIGH. 


Transition time: LOW to HIGH, the time between 
two specified reference points on a waveform, 
normally 90% and 10% points, that is changing from 
LOW to HIGH. 


Clock input rise and fall times: 10% to 90% value. 
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GATES 


94/7400, LSOO, S00 


FUNCTION TABLE 


INPUTS OUTPUT 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION 


Quad Two-Input NAND Gate 


Oe 
[vaste [nes 


TYPICAL SUPPLY CURRENT 
(Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V 5% Ta =0°C to + 70°C | Veg =5V + 10%; Ta = — 55°C to + 125°C 
. N7400N ¢ N74LSOON 
N74LS00D 
Cénie bIP S5400F ° S54LSO0F 


S54S00F 


S5400W © ~—— SS4LSO0W 


LLCOC 


54/74 54/74S 54/74LS 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40yuA l),4 and — 1.6mA lj, a 54/748 unit load (Sul) is 50pA I),4 and 
— 2.0mA |y,, and 54/74LS unit load (LSul) is 20uA Iy,4 and —0.4mA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


S54LS00G ————_— 
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GATES 


54/7400, LSO0, SOO 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


V HIGH-level Voc = MIN, Vi4= MIN, | Mil | ‘ 
OH output voltage | V\, = MAX, Io4y= MAX 


lop = MAX aM 


Input clam | 


LOW-level 
OL output voltage 


Input current 
| at maximum 
input voltage 


PhO} PO 
>] 


NO rm} po] a 


HIGH-level 
hy input current Neca MAS Vj=2.7V 
LOW-level v= Oe 
Ih input current mec nen V,;= 0.5V 


| 
ho 
Oo 


Short-circuit 7 
los output current vega Mae Com’! 


Outputs 
locH HIGH 


Outputs 


| 
coh Low 


| 
4 
©O 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

. All typical values are at Voc = SV, Ta = 25°C. 

. log is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VoL = + 0.45V MAX for 54S at Ta = + 125°C only. 
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AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER 


PHL 


TEST CONDITIONS 
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PARAMETER TEST Sonenione! a walled ta sabia UNIT 
| | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max 


54/74 54/74LS _ §4/74S 
C, = 15pF, R, = 4000 | C,=15pF, Rp =2kQ | C,=15pF, R, = 2800 | UNIT 
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AC WAVEFORM 


WAVEFORM FOR INVERTING OUTPUTS | 


Viv = 1:3V for 54LS/74LS, Vay = 1:5V for all other TTL families. 


Waveform 1 


| Max 
45 
5.0 


sie 
s | 


22 
15 


LOGIC PRODUCTS 


GATES 94/7400, LSOO, SOO 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


a. ean Me Ee Si 


12 — 0.5 to -—0.5 to — 0.5 to — 0.5 to ~- 0.5 to 

+ 5.5 +7.0 +5.5 + 5.5 +7.0 + 5.5 

— 30 to — 30 to — 30 to — 30 to — 30 to — 30 to ar 
+5 +1 +5 +5 +1 +5 

-—0.5 to — 0.5 to —0.5 to ~— 0.5 to — 0.5 to — 0.5 to 

+Voc + Voc +Voc +Voc +Voc + Voc 


— 55 to +125 0 to 70 


Vin Input voltage 


lin Input current 


Voltage applied to output in HIGH 
output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Tiain [Nom [ Max | Min [ Nom [ Max | Min | Nom | Max | 
Pi [as [so [os [as [so [ss [as [so [s5 fv 


HIGH-level input voltage 


Vit LOW-level input voltage Gomi 7 r - > - — 
tx Input clamp current | an ae 


Com] | 
Ta Operating free-air temperature a} | — pel e[ ew 


NOTE 
Vip = + 0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vu = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 
DEFINITIONS Shas 
Ri = Load resistor to Voc; see AC CHARACTERISTICS for value. S ai Mise 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 a ee ee ee 7ns 
TICS for value. 
Rr = Termination resistance should be equal to Zout of Pulse Generators. S4LS/74LS 
tTLH» ttH_ Values should be less than or equal to the table entries. 


reoy | [ao] | 


LOGIC PRODUCTS 


GATE 


94/74LS04 


FUNCTION TABLE 


INPUTS OUTPUT 
ee ar a ee a 
H 
H 
H 
L 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION 


Quad Two-Input NAND Gate (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
| DELAY (Total) . 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
PACner® Veco =5V +5%; Ta =0°C to +70°C | Veo =5V + 10%; Ty = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 54/74LS 


NOTE 
Where a 54/74LS unit load (LSul) is 204A Ij, and — 0.4 mA liz. 


LOGIC SYMBOL _ LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE 94/74LS04 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[Pannen —SCS=~=~“~*~*~drSC=“‘“SSSSSC*dSC“‘|S COT 
°C 


Vout Voltage applied to output in HIGH output state —0.5 to + Voc —0.5 to + Voc 
Ta Operating free-air temperature range —~55 to +125 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


Vin H!iGH-level input voltage 


V LOW-level input voltage 


IL 
lik Input clamp current 


HIGH-level output voltage 


LOW-level output current 


Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 


90% 


Vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 


DEFINITIONS 


R,_ = Load resistor to Voc, see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zot Of Pulse Generators. 

triH, trHp_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


GATE 54/741S04 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| 54/74LS01 
PARAMETER 


TEST CONDITIONS’ | [Min | Typ? | Max UNIT 
yp 

ios AIGHievel output current [Voge MIN, Vu=WAK Vonzeev [| ——~iY 100] aa 

max LM 088 

ees TT 

Pigsama [ras || 02s [oa |v 


| Input current at maximum Voc = MAX, V,= 7.0V 
input voltage 


| 
ree Se 


VoL LOW-level output voltage Voc= MIN, Viq= MIN 


LOW-level input current Voc = MAX, V, = 0.4V 


| | ” loch Outputs HIGH 
. Supply current (total) Voc = MAX loc. Outputs LOW 


NOTES, AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are are Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 


VIN Vm Vm 


jn ro 


Vij = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 
Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vog=5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS | C,=15pF, R,=2k2 | UNIT 


‘teuH Propagation delay Waveform 1 es 
teHL 28 
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LOGIC PRODUCTS 


GATES ...... §4/7402, LS02, S02 
Quad Two-Input NOR Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


7402 10ns 


74LS02 10ns 


COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V +5% Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


N7402N ¢ N74LS02N 
N74S02N 


PACKAGES 


$54S02F S54LS02F 


S54S02W ° S54LSO2W “4 


S54LS02G 


FUNCTION TABLE 


OUTPUT 
H 
L 
L 
L 


H = HIGH voltage level NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40pA |j,y and — 1.6mMA |y,, a 54/745 unit load (Sul) is 50zA Iypy and 
~ 2.0MA |, and 54/74LS Unit load (LSul) is 204A Ij} and — 0.4mMA Ij. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES 417402, L802, $02 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


-05to | -05to |. -0.5to | -05to | -0.5 to 
hi Input current 7 0 _ 2010 7 aa 
Vv Voltage applied to output in HIGH — 0.5 to — 0.5 to —0.5 to — 0.5 to -O.5to | « 
OUT —_ output state + Voc +Voc +Voc +Voc + Veco | 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 Ye 


Voc Supply voltage 


RECOMMENDED OPERATING CONDITIONS 


we eels 


HIGH-level input voltage 


oman feat beta beta Here 


NOTE 
Vip = + 0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec 
* NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 

DEFINITIONS FAMILY ; a Sas Wii 
R,_ = Load resistor to Vog; see AC CHARACTERISTICS for value. falco ‘THE 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 ies a a 

TICS for vaiue. a 
Ry = Termination resistance should be equal to Zqyy7 of Pulse Generators. S4LS/74LS . 
D = Diodes are 1N916, 1N3064, or equivalent. 548/748 
trLH: tTHy_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATES 94/7402, LSO2, S02 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/7402 54/74LS02 54/74S02 
PARAMETER TEST CONDITIONS’ = sti UNIT 
Typ? Typ? | Max | Min | Typ? | 
vy... HIGH-level Voc= MIN, Vi, = MAX, 3.4 4 25 | 3.4 
OH output voltage low = MAX 4 27 3.4 


© 
fe) 
3. 
nm | po 
ae 
oo 
> 


oO};}oO 
NO | fh 
9° 
jit 


bho 
© 


nN ~~ | | 
a | nian 
oro 


° 
3 


yin! Ss 
N | OW 5’ 


y,, LOW-level Voc = MIN, | lo. = MAX - 
OL output voltage | V\,= MIN 


o 
oa) 


| 
hm 


— {Rh 
Oo} oO 


_ 
> 


Input clamp 


K voltage Voc = MIN, |= Iix 


Input current 
|, at maximum 
input voltage 


HIGH-level 

14 input current 
LOW-level _ Vi= 0.4V 

a input current et ae V,= 0.5V 
Short-circuit | Mil = 

los output current? Veen Com} - 


len 
|. Supply Current CCH HIGH 
CC (total) 


ot ee tenn 


| 
= 
Oo 


| 

on = 
rm oS oO 
oO 


I 
—_ 
© 
© 


>| 


I 
A 
oO 
oO 


6 


i | 
| ¢ i ; nN : 
2 | 


= 
3 
> 


Outputs 
LOW 


ho 
ron) 
p= 
an 
3 
> 


ee AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voy7 = + 0.5V and Voc = Vcc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. Vo_ = +0.45V MAX for 54S at Ta = + 125°C only. 


Vag = 1.3V for SALS/74LS. Vag = 1.5V for al! other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Veco = 5.0V 


5474S , 
C, = 15pF, Rp = 2800 | UNIT 


oe 
ps | fs 
15 


54/74 
C. = 15pF, Ri = 4000 


teLH Propagation delay Waveform 1 2: 
teHL 15 


54174LS 
C. = 15pF, Ry = 2k0 


PARAMETER TEST CONDITIONS 
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LOGIC PRODUCTS 


GATES 54/7403, S03 


Quad Two-Input NAND Gate (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT _ 
| DELAY (Total) 

| 35ns (tp. 4) | 
740 A 


4.5ns (tp) 


ORDERING CODE 


PPiasio oe | Nrwon + Nvason [SS 
[ceramio oP 
[Fistpack [OS 


S5403F | 


$5403W 


FUNCTION TABLE 


INPUTS 
L L 
L H 
H L 
H 


OUTPUT 
Y 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 54/74 54/74S 
Y 


H = HIGH voltage level NOTE | 

L = LOW voltage level | Where a 54/74 unit load (ul) is understood to be 40uA ty and — 1.6mA |), a 54/748 Unit load (Sul) is 504A ty}, and 
: ~ 2.0MA li. , 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


GATES 94/7403, $03 


Voc Supply voltage 7.0 i? V 
Vin Input voltage oe V 
lin — 30 to — 30 to 

me 


— 0.5 to —0.5 to — 0.5 to ~ 0.5 to 
H 
Vout Voltage applied to output in HIGH output state vee eee + Voc +Voc Vv 


Ta Operating free-air temperature range -—55 to +125 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


4.5 
Vec Supply voltage | Mil | 


Vin HIGH-level input voltage 


Vi LOW-level input voltage 


Vik Input clamp current fe aces a 


HIiGH-level output voltage 


Von 


lot LCW-level output current 


Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


AMP (¥) 


90% 
Vcc Vcc 
O 


NEGATIVE 
PULSE 
RAL pees QV 
PULSE | 
GENERATOR 
; a 
------~ AMP (V) 


CL POSITIVE 
PULSE 


10%e7 
ee OV 


DEFINITIONS 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 

Ci = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 


EALS/I7T4LS 3.0V 
trLH, ttH_ Values should be less than or equal to the table entries. | 54S/74S 3.0V 


15ns 
2.5ns | 2.5ns 


LOGIC PRODUCTS 


GATES | | | 54/7403, $03 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


vis 
PARAMETER TEST CONDITIONS! 


HIGH-level output current Ve MIN, V,. = MAX, Vox = 5. Te 


LOW-level output voltage | Voc=MIN, Vijy=MIN, lo. = re ee Fcomit | j 
| Com't | 


Input clamp voltage Voc= MIN, |= lix 


Input current at maximum 
input voltage 


Voc = MAX, V; = 5.5V 


cui O}oO 


NOTES | AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are at Voc = SV, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 
ie 
ee | 


are 


Vi = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vo, =5.0V 


54/74 54/74S 
PARAMETER TEST CONDITIONS C, = 15pF, a C. = 15pF, ioe 2800 UNIT 


teLy ; For 54/7403 only, R, = 4kQ 
tpHL psORagateneeley for tp, 4. Waveform 1 
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LOGIC PRODUCTS 


INVERTERS 


54/7404, LS04, S04 


FUNCTION TABLE 
ee on a 
H L 


H = HIGH voltage level 
L. = LOW voltage level 


PIN CONFIGURATION 


Hex Inverter 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Veo =5V +5%;Ta=0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


| N7404N © N74LSO4N 


N74LS04D © —N74S04D 


S5404F e S54LS04F 


LLCC 


S54S04W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | —_ DESCRIPTION 5474 | = 84l74S_—|—SAITALS 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40yA |),4 and — 1.6mA |), a 54/748 unit foad (Sul) is 50pA |),4 and 
— 2.0MA 1), and 54/74LS unit load (LSul) is 20nA I)py and — 0.4mA |). 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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$54LS04G 


LOGIC PRODUCTS 


INVERTERS - §4/7404, LS04, S04 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[___PaRAweTeR——=SS=~C=«d?C=Ci SCs | ms vada 


— 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to 
~30to | -30to | -30to | -30to | -30to | -—30to. 
7 Voltage applied to output in HIGH -~05to | -05to | -o5to | -o5to | -05to | -05to 
OUT output state + Voc + Voc + Voc + Voc + Vec + Voc 


V 
Ta ‘Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 
54/74LS 


Vit LOW-level input voltage 


I" Input clamp current | 


lon HIGH-level output current 


lot LOW-level output current Mi | 
Ta Operating free-air temperature 
om’ 


NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS | INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
Y NEGATIVE 
PULSE 
Rt OV 
PULSE tTHL(t#) 
| GENERATOR 
tTLH(tr) 
AMP (V) 


D POSITIVE 
PULSE 


10% 


i, 
= 


Ry = Load resistor to Voc: see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zour of Pulse Generators. 

D = Diodes are 1N916, 1N3064. or equivalent. 

triH: ttHL Values should be less than or equai to the table entries. 


DEFINITIONS 
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LOGIC PRODUCTS 


INVERTERS 94/7404, LS04, S04 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


v,, HIGH-level | Voc = MIN, Vi = MAX, Cw ea [ae Peet pas pe nee iS 


Hig. =4ma | 74L8 | | 0.25 | 


rege [ecm Gel fel pal 
Input current 

I, at maximum Voc = MAX 

, HIGH-level | _ say Sa SN 21 Ga SR ON 

, Low-level | ayy { _vieoav | Te || feo | | mat 

p mii |-20] | -s85 |-20]  |-100| -40 | | -100| ma_| 


Short-circuit 


Supply current 
CC (total) 


locu re | fe fe] fe faa} |e |e | mm 
Voc = MAX 
loot ei | fw fe | fee fos | | o | se | mm 


bested AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 
2. All typical values are at Voc = SV, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. log is tested with Voy = + 0.5V and Voco= Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. : VIN Vu Vu 
4. Vo_= + 0.45V MAX for 54S at Ta = + 125°C only. LL 
{PHL 


“| aos 
Vout VM VM 


Vu = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 
Waveform 1 


AC CHARACTERISTICS 1T, = 25°C, Vcog=5.0V 


54/74 54/74LS 54/748 
PARAMETER TEST CONDITIONS | C,=15pF, R, = 4000 L=15pF, Rp =2kO | C_=15pF, R, = 2802 | UNIT 


PHL 


LOGIC PRODUCTS 


ert a ere ert terete peek pen 


"INVERTERS 


creronrerened 


54/740 


FUNCTION TABLE 
a ee 
H 


H 
L 
H = HIGH voltage level 


L = LOW voltage level 


PIN CONFIGURATION 
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| COMMERCIAL RANGES MILITARY RANGES 
Veco =5V £5%; Ty =0°C to + 70°C Veco =5V + 10%; Ta = ~ 55°C to + 125°C 


- Ceramic DIP 


Hex Inverter (Open Collector) 


tr 


TYPICAL SUPPLY CURRENT 
(Total) 


ORDERING CODE 


> N7405N @e@ £N74LSO5N 
on DIP N74S05N 


Plastic SO N74LSO5D ¢ N74S05D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 54/74S 54/74LS 


NOTE ; 
Where a 54/74 unit load (ul) is understood to be 40yA Iq and — 1.6mA Ij, a 54/745 unit load (Sul) is 504A Iy,4 and 
~2.0mA Ny, and 54/74LS unit load (LSul) is 20uA Iyyy and —0.4mA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


INVERTERS 94/7405, LSO5, $05 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voltage 


Vin Input voltage 


lin input current 


V Voltage applied to output in HIGH 
OUT output state 


Ta Operating free-air temperature range — 55 to +125 


RECOMMENDED OPERATING CONDITIONS 


PARAM ETER 
ee 


Vin HiIGH-level input voltage P2045. i. | 20-4 


Vit LOW-level input voltage Mit 


li Input clamp current a 


= 

~ 

5 ~ 

on 

HE 

=~] 

> 

re 

ol 
c 
= 
= 


+ 
o 
oo 


Von  HiGH-level cutput voltage 


LOW-level output current Mil 


aanaaaienin etn errand 


lon 


oe ko) 
3 
> 


3 
> 


“NJ 
So 

° 
oO 


+ 
—_ 
Lye) 
an 

‘ ° 
O 


| 5.0 | 
ieee 
ese 
Po 
P| = 18 
aa dl 
— 
ee 
ase 
esi 


Ta Operating free-air temperature 


eet nee Eee tee nee eaten 


se came me samen nam nA 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
NEGATIVE 
PULSE 
ov 
PULSE 
ekthion 
AMP (V) 
POSITIVE 
PULSE 
tw v 


FAMILY INPUT PULSE REQUIREMENTS 
| Amplitude trun | tTHL, 


DEFINITIONS 


R, = Load resistor to Voc: see AC CHARACTERISTICS for value. 

C, = Load capacitance inciudes jig and probe capacitance; see AC CHARACTERIS.- 
TICS for value. 

Ry = Termination resistance should be equal to Zgy7 of Pulse Generators. 

trLH, trp Values should be less than or equal to the table entries. 


le 


LOGIC PRODUCTS 


INVERTERS 54/7405, LS05, S05 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! ee 
| Min | Typ? 
HIGH-level 


ros [oa 

= lo, = MAX 
et es ae rer 
mst [| 


Input clamp 
WK voltage bcctatibe ss Wi: =e 


Input current 


|, at maximum 
input voltage 


LOW- level 


Sulcus 
ICcH HIGH 


NOTES | AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are at Voc = BV, Ta = 28°C. WAVEFORM FOR INVERTING OUTPUTS 


Vu = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 
Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vog=5.0V 


5474 54/74LS 54/748 
C,=15pF, R,=4000 | C,=15pF, R,=2k0 | C,=15pF, R,=2800 | UNIT 


p Min [Max | Min {| Max | Min | Max 
55 32 7.5 


PARAMETER TEST CONDITIONS 


For 54/7405 only, 
Ri = 4k for teLH: 
Waveform 1 


tPLH Propagation delay 
tPHL 


LOGIC PRODUCTS 
INVERTER/BUFFER/DRIVERS 54/7406, 07 


706 Hex Inverter Buffer/Driver (Open Collector) 
707 Hex Buffer/Driver (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 
10ns (tpi) 
7406 rae aed 31mA 
6ns (tpi H) 
7407 20ns (ter) 25mA 


ORDERING CODE 


| PACKAGES COMMERCIAL RANGES 


Voc = 5V + 5%; Ta =0°C to + 70°C 
Plastic DIP N7406N e N7407N 
Plastic SO 


MILITARY RANGES 
Voc = SV + 10%; Ta = ~— 55°C to + 125°C 


N7406D ©  N7407D 


FUNCTION TABLE 


0 


a es eee eee 
INPUT | OUTPUT | INPUT | OUTPUT 
Y Y 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
____ DESCRIPTION 


Input 
Output 
H = HIGH voltage level! NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40,4 I),4 and — 1.6mA Ij. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


INVERTER/BUFFER/DRIVERS _ 5417406, 07 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


=a01035 [mA 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 


hk Input clamp current 
| Vo HIGH-level output voltage . 


lou LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 
AMP (V) 
90% 
Voc vec 
NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


Ry =Load resistor to Vcc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 7ns 
TICS for value. . 

Ry = Termination resistance should be equal to ZgyT of Pulse Generators. 

tTLH: trH,, Values should be less than or equal to the table entries. 548/748 2.5ns 
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LOGIC PRODUCTS 


INVERTER/BUFFER/DRIVERS 94/7406, 07 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 
low HIGH-level output current MGC = MING iA NE Es 
Von = 30V 


lo. = 16mA 


V - | = 
Bt LOW-level output voltage Vj, = MAX lo. =30mA | Mil | 
Vik Input clamp voltage Voc= MIN, |= lik 


| Input Current at maximum Voc = MAX, V,=5.5V 
input voltage 
hy HIGH-level input current Voc = MAX, V,= 2.4V 
Ne LOW-level input current Voc = MAX, V, = 0.4V 
locH Outputs HIGH 
locL Outputs LOW 
loc Supply current (total) Voc = MAX 
locH Outputs HIGH 


loc, Outputs LOW 


ony AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating F 
conditions for the applicable type. 06 

2. All typical values are at Voc = BV, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Vout 


Vay = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54/7407 
C, = 15pF, R, = 1100 


54/7406 
C.= 15pF, R,= 1100 


teLy ; Waveform 1, ’06 15 
tone Propagation delay Waveform 2, '07 


PARAMETER TEST CONDITIONS 
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LOGIC PRODUCTS 


GATES 5417408, 1808, 508 
ee ge ig gr ee _ | ‘Quad Two-Input AND Gate 


TYPICAL PROPAGATION 
a DELAY 


5ns 


TYPICAL SUPPLY CURRENT 
(Total) 


16MA 


Sen arena 


ORDERING CODE 
i ] COMMERCIAL RANGES MILITARY RANGES 
| N7408N ©  N74LSO8N 


[Ceramic DIP[SSSCSC~*~S~S~*dCw OCS 


FUNCTION TABLE 
_NpuTs | oureuT_ 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
[PINS [DESCRIPTION | sara _| sara | 


H = HIGH voltage level NOTE 
L. = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40yA |), and - 1.6mA |),, a 54/74S unit toad (Sul) is 50nA |),, and 
~— 2.PmMA |, and 54/74LS unit load (LSul) is 20uA Iy,y and — 0.4mA Ij. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES 54/7408, LS08, S08 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[___Panawerer——=s=~=‘idS=C‘a eT es |e 
[Vee Suppiyvotage ——~=S~=~‘“‘idS Yo of 00 
+5 


7.0 
— 0.5 to —0.5 to — 0.5 to -— 0.5 to — 0.5 to —0.5 to 
— 30 to — 30 to — 30 to — 30 to — 30 to — 30 to 
V Voltage applied to output in HIGH -— 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to —0.5 to 
OUT Output state + Voc + Voc + Voc + Voc + Voc + Voc 


RECOMMENDED OPERATING CONDITIONS 


[min [ Nom [ Max | Min | Nom | Max | Win | Nom | Max | 


| mii | 45 | 50 | 55 | 45 | 50 | 55 | 45 | 50 | 55 | Vv 


[Vn HiGHievelinputvorage——S——C«d 20 | | peo] | Sf eo] | S| 


[ve _towiowtputvoe feta —[ —[ sae] sof 

Tix Input clampeurent ———SsS*~=“‘*‘“‘“RSS*dtSC“‘i;-w@ =P | | i 8 | | 

Flow HIGH-evel output eurent———«dtSS«iSSit oof | dao] Yd 000] na 
A 


lot LOW-level output current 


Tp Operating free-air temperature 


NOTE 
Vi_ = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
? ° NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS é FAMILY INPUT PULSE REQUIREMENTS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for vatue. 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 
Ry = Termination resistance should be equal to Zour of Pulse Generators. 


D = Diodes are 1N916, 1N3064, or equivalent. 545/748 


tTLH: tTHL Values should be less than or equal to the table entries. 


cur]... eee. |. aor. | oe 


LOGIC PRODUCTS 


GATES | | _ 54/7408, LS08, S08 


c 
z 
—_ 


[ Min | Typ? | Max | min | Typ? | Max | Min | Typ? | 
El 


meaceremers 


y.., HIGH-level Voo= MIN, Vi = MIN, 
OH output voltage 


N,N 
pi] A 
O/C] w] w 
Mim aA, ® 


O 
1) 
3, 


lon = MAX 


ne | 


LOW-level — 


Voc = MIN, | lo. = MAX 
OL output voltage 


Vie = MAX 


Input clamp 
Vix voltage Voc = MIN, b= ix 


Input current V, = 5.5V 
if at maximum 
input voltage Vi= 7.0V 


| - V\=2.4V 
HIGH level Voo= MAX | 
input current V,=2.7V 


© 
3) 
= 


G 


Voc = MAX 


— o}O 
; : 
Oo : wn} 


IH 
LOW-level V; = 0.4V 
I. input current | Yoo= MAX |— V)=0.5V 


Short-circuit 
OS output current? 


3 

ND 

=) 
| on 
NO oO 
ro) 


Com’! | — 18 ie _ 55 


-— Outputs 
Veco = MAX 
ae 


| 
_ 
oO 
O 


Supply Current 
CC (total) 


Outputs 


lect 
cch ow 


| 
jee) > an 
oo Co oO 
co) 
Ww —_ 
ND fee) 
pe] e 
GN PO 
3 
> 


Del AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Igg is tested with Voy7 = + 0.5V and Voc = Vog MAX + 0.5V. Not more than one 


output should be’ shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu Vu 
4. Vo_= + 0.45V MAX for 54S at Ta= + 125°C only. 
on jan 


WAVEFORM FOR NON-INVERTING OUTPUTS 


Vm = 1.3V for S4LS/74LS: Viy = 1.5V for ail other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V_ | 


~-§4i74 "-84I74LS 54/748 | 
C, = 15pF, R, = 4000 | C,=15pF, R,=2kQ | C,=15pF, R,=2800 | UNIT 


eee a ae Low 
aa: 
aa: 


PARAMETER | TEST CONDITIONS 


a Propagation delay | Waveform 1 
PHL | 


18 
20 
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LOGIC PRODUCTS 


GATES 94/74LS09 


Quad Two-Input AND Gate 
(Open Collector) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


TYPE 


74ISO9 


ORDERING CODE 


COMMERCIAL RANGES 
PACKAGES Voc = 5V 5% Ta =0°C to + 70°C 


Piastic DIP N74LSO9N 


FUNCTION TABLE 


INPUTS OUTPUT 
Y 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


H = HIGH voltage /evel NOTE 
L = LOW voltage level Where 74LS unit load (LSul) is 204A Ijp4 and — 0.4mA 1). 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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| PINS. DESCRIPTION 5AI74LS a 


LOGIC PRODUCTS 


GATES oe a 54/74LS09 - 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise nies) 


SL 
ig 
ae SA 


Vour Voltage applied to output in HIGH output state 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


LOW-level output current Com’! 


Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec 
NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vu = 1.3V for 54LS/74LS; Viy = 1.5V for all other TTL families. 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

Ci = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- | save, | 30v | MHz =| 500ns_— | 7s | 7ns 
TICS for value. 

Ry = Termination resistance should be equal to Zoyyt of Pulse Generators. | sasizas | 30v | 1MHz | — 500ns | 15ns | Ens | 

tTLH. tTHL Values should be less than or equal to the table entries. | sasas =| gov | MHz =| — 500ns_—| 25ns | 2.5ns| 
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LOGIC PRODUCTS 


GATES 94/74LS09 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


ly HIGH-level input current Voc= MAX, V\=2.7V Ff | 20 wa | 
|, LOW-level input current Voc= MAX, V,=0.4V Pf | 0.4] ma | 
log Short-circuit output current? Voc= MAX 


log Supply Current (total) Voc= MAX 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. WAVEFORM FOR NON-INVERTING OUTPUTS 
3. log is tested with Voy T= + 0.5V and Voc= Vcc MAX + 0.5V. Not more than one 


output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Va Vu 
4. Vo_= + 0.45V MAX for 54S at Ta = + 125°C only. | | 
ny ba 
Vout VM VM 


Vu = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Vo¢=5.0V 


74LS 
PARAMETER TEST CONDITIONS CC, =15pF, Rp =2k2 | UNIT 


PHL 
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LOGIC PRODUCTS 


GATES | | | 54/7440, 54/7444, LS40, LS44, S40, $44 
Triple Three-Input NAND (’10), AND (’11) Gates 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


OO 
[Tso [sim 

ns | 
ORDERING CODE 


COMMERCIAL RANGES 
e 
e 


MILITARY RANGES 
Voc = 5V + 10%; Ta = — 55°C to + 125°C 
Plastic DIP "10 N7410N ¢ N74LS10N © N74S10N | 
e 
e 


S5411F ¢ S54S11F | 


: ot 


FUNCTION TABLE 


INPUTS OUTPUTS 


S5411W © S54S11W | 


A{ B|c | sHisieG 
L L L 
L L H 
L H L 
L 4 4 INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
H L L 54174 54/748 54/74LS 
H L H 
H | H H 10Sul 10LSul 
H = HIGH voitage level NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA I),4 and — 1.6MA |), a 54/74S unit load (Sul) is 50uA Iy,4y and 


— 2.0mA li_, and 54/74LS unit load (LSul) is 20:A Ij,4 and -0.4mMA Ij, . 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES 94/7410, 54/7414, LS10, LS41, $10, $114 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


TEST CONDITIONS’ 54/74LS10, 11 54174810, 11 
min | Typ? | Max 
voo=iy coax [wr [ad [aa | 


0.2 


re 


Input clamp 
[= 


Input current 
at maximum 
input voltage 


HIGH-level 
IH input current 


wo} 
biG 
®W 


Oo! Tice |! aie be a wo | ¢ 


LOW-level 
OL output voltage 


LOW-level 
input current 


on = o|> 
ad ro) oO = One 
ro) ho 


I 

a | 
o;o 
O};o 


Short-circuit 
©S output current? 


Outputs 
ICCH HIGH 


Outputs 


loot 
Supply current LOW 


leo (total) Voge May 


Outputs 
CCH HIGH 


Outputs 
CCL LOW 


Cc 
= = =| = A ee ee eo = se Pea 


ey cea ee oe me S 
oO}o > 
nm] hm 
“NO On 


ph 1) we) = 
nS NG “N Ne) 


ees AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. 11 

2. All typical values are at Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

3. log is tested with VouT= +9.5V and Vcoc=Vcc 
MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Vo_ = + 0.45V MAX for 54S at Ta = + 125°C only. 


Vout 


Vu = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 1T, = 25°C, Veg =5.0V 


54174 - §4I74LS 54/74S 
C, = 15pF, R, = 4000 Se wee R, = 2kQ C, = 15pF, R, = 2800 


teLy : 22 15 
toa Propagation delay Waveform 1, ’10 a 45 4s 45 ae 
teLy . ; 27 . 
Propagation delay Waveform 2, ’11 


TEST CONDITIONS 


UNIT 
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LOGIC PRODUCTS 
GATES 7 94/7413, LS13 
Dual 4-Input NAND Schmitt Trigger 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


DESCRIPTION 


The '13 contains two 4-input NAND gates 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de- 
fined, jitter-free output signals. In addi- 
tion, they have greater noise margin than 
conventional NAND gates. 


Each circuit contains a 4-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 


speed-up slow input transitions, and pro- QRDERING CODE 


vide different input threshold voltages for 
positive and negative-going transitions. COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V eee to +70°C | Voc =5V + 10%; Ta = —55°C to + 125°C 


This hysteresis between the positive- 
going and negative-going input threshoid 


(typically 800mV) is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia- 
tions. As long as three inputs remain ata 
more positive voltage than Vr, max, the 
gate will respond in the transitions of the 
other input as shown in Waveform 1. 


FUNCTION TABLE 


TaTe[e[o]| v 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 54/74LS 


H = HIGH voltage level NOTE 

L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40xA Iyy4 and — 1.6mA lj, and a 54/74LS unit load (LSul) is 20.A Iyy4 and 
X = Don't care ~0.4MA Ii. 

PIN CONFIGURATION ~ LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES 94/7413, LS13 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | 54s] LS | 74 | ALS UNIT 
IN 
lin 
A 


3 
— 0.5 to ~— 0.5 to — 0.5 to ~ 0.5 to 
— 30 to — 30 to — 30 to — 30 to 
~ 0.5 to - 0.5 to — 0.5 to — 0.5 to 
| 


T Operating free-air temperature range —55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


V Supply voltage 
ee 
Input clamp current 


hk 
low HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
Y y NEGATIVE 
PULSE 
RL OV 
PULSE 
GENERATOR 
AMP (V) 
D POSITIVE 
PULSE 
9, 
10% ov 


DEFINITIONS 


R, = Load resistor to Voc: see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoyr7 of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH: trH_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


GATES 54/7443, 1843 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/7413 
PARAMETER TEST CONDITIONS! : 
yp 


15 


54/74LS13 


z 


Vr,  Positive-going threshold Voc = 5.0V 
| V;_ Negative-going threshold Voc =.9.0V 
AV; Hysteresis (V7, — Vr_) Voc = 5.0V 


| Voc = MIN, V;= Vr_ min; 
Von HIGH-level output voltage low = MAX 24 


| Vo, LOW-tevel output voltage 


—_ 
NN 


3.4 
3.4 
0.2: 
0.2 


0.4 
0.4 


Vix Input clamp voltage Voc = MIN, t= lx 
Input current at positive- _ _ 
Ins going threshold car Sa iets 
I Input current at negative- 
T- going threshold 
Lo Input current at maximum Voc = MAX 
input voltage V,= 7.0V 


|= a 
tus ~HIGH-tevel input t Van = MAX late 
-fevel inpul curren = 
IH p CC V/=27V 


hie LOW-level input current Voc = MAX, V,=0.4V 


Short-circuit output 2 Mil 
oe Com’| 


Outputs 
locH HIGH 


Outputs 
loot LOW 


© 
& 


' 
NO 
oO 

| 
Oo 
on 


-18 


! 
on 
oO 

' 
pe) 
© 


log Supply current (total) Voc = MAX 


= 


N — 
ro) ~ 
wo i) 
ae | : 
H 
ey 
— ce) 


NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 


recommended operating conditions for the applicable type. 


2. All typical values are at Vog = SV. Ta = 25°C. Vm = 1.5¥ (54/7413), Viy = 1.3V S4LS/74L813) 
3. log is tested with Voyt7 = +0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not Viref(H) 


exceed one second. Viref(L) 


tPpHE 
VM 


Viref(H) = 1.7V for’13, 1.6V for 'LS13 
Viref(L) = 0.9V for '13, 0.8V for 'LS13 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 
C, =15pF, R,=4002 | C,=15pF, R, =2k2 UNIT 


| aM, ofc AMOR = J oMin |) Mee 
aa 
27 


teLH Propagation delay Waveform 1 ma 
teHL | 22 
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TEST CONDITIONS 


LOGIC PRODUCTS 


GATES 94/7413, L$13 


TYPICAL CHARACTERISTICS 


(54/74, 54LS/74LS) 
VIN vs VOUT 
TRANSFER FUNCTION 


ee 
Ta= ‘25°C c 
a | 


> 
3 
< 
= 
7 EGER ERER ie 
@ 
- 
3 
> 4 
ti 
0 ae al 1.2 1.6 2 
ViINPUT VOLTAGE V 
tL - 
(54/74) (54LS/74LS) 4 
THRESHOLD VOLTAGE AND THRESHOLD VOLTAGE AND a 
HYSTERESIS vs HYSTERESIS vs 
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE 


POSITIVE-GOING THRESHOLD 
VOLTAGE. V7, 


THRESHOLD VOLTAGE AND HYSTERESIS V 
VT—THRESHOLD VOLTAGE—VOLTS 
AVY—HYSTERESIS [(V7_.)—(VqT-)] 


mw 
< 


Vcc SUPPLY VOLTAG Vcc--SUPPLY VOLTAGE—VOLTS 


(54/74) (54LS/74LS) 
HYSTERESIS vs TEMPERATURE THRESHOLD VOLTAGE AND 


HYSTERESIS vs 


AMBIENT TEMPERATURE 


860 


: ned ca oS 
re ae as gf 
= of 
| > 2 
oe ee - 
oe 
b ; 
. . | [| Fe - = 
a 
on fy 
Gy a” 
foe) 
£ 790 | a wW 
i Oo « 
2) xr ra 
> 780 ow 
xr o> 
l 5 
- 770 | 
ra 
atte Heed i i 
: > 
oy ae ae a a 


~75 -50 -25 0 26 50 75 100 125 
Ta-FREE AIR TEMPERATURE—“C 


Ta—AMBIENT TEMPERATURE—'C 
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LOGIC PRODUCTS | 


SCHMITT TRIGGERS 


4/7414, L814 


DESCRIPTION 


The ‘14 contains six logic inverters which 
accept standard TTL input signals and 
provide standard TTL output levels. They 
are capable of transforming slowly chang- 
ing input signals into sharply defined, 
jitter-free output signals. In addition, they 
have greater noise margin than conven- 
tional inverters. | 


Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter anda 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow in- 
put transition, and provide different input 
threshold voltages for positive and nega- 
tive-going transitions. This hysteresis be- 
tween the positive-going and negative- 
going input thresholds (typically 800mV) is 
determined internally by resistor ratios 
and is essentially insensitive to tempera- 
ture and supply voltage variations. 


FUNCTION TABLE 


OUTPUT 


0 1 
1 0 


PIN CONFIGURATION 


Hex Inverter Schmitt Trigger 
TYPICAL SUPPLY CURRENT 
(Total) 
| 31mA 
10mA 


TYPICAL PROPAGATION 
DELAY 


TYPE 


COMMERCIAL RANGES MILITARY RANGES 
PAC RAGES Voc =5V £5%;T, =0°C to +70°C | Voc =5V + 10%; Ta, = — 55°C to + 125°C 


$5414F e S54LS14F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 54/74 54/74LS 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40yA I),4 and — 1.6MA 1), ,and a54/74LS unit load (LSul) is 20pA 1),4 and 
—0.4mMA lie: 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


SCHMITT TRIGGERS 94/7414, LS14 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage | Mil 


lik Input clamp current F 
lon HIGH-level output current 


lot LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec Voc 
, ° NEGATIVE 
PULSE 
ov 
PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 
10% ay 


FAMILY . INPUT PULSE REQUIREMENTS 


DEFINITIONS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for vatue. 

Ry = Termination resistance should be equal to Zoyt7 of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

ttLH» ttHy_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


SCHMITT TRIGGERS | | 5417444, L814 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| | 54/7414 ae 
PARAMETER TEST CONDITIONS' 


Regine tebe | vases os a 
pos 


Hysteresis (V7, — Vr_) Voc = 5.0V 


HIGH- level output voltage Vee= 


Vo. LOW-level output voltage 


Input clamp voltage Voc= MIN, |= Ii hed 
Input current at positive- 
iH going threshold Noe 20M Mim ys i 
Input current at negative- 
3 going threshold Weer SOV Mie P| 056 


t 
oO 
kh 
jee) 
> 


> 


maximum V,= 5.5V 

input voltage V,= 7.0V 

| IGH-I Ii t t Voc = MAX etch 
HIGH-level input curren A | M=24v 

IH p CC Vj=2.7V 


LOW-level input current Voc = MAX, V|= Tal 


Short-circuit output -20 


Supply current (total) 


> 


fs 
o 
> 


> > 


fs 
3 
> 


loc 


Outputs 
LOW 


3 
> 


IO 
le 
Te 
—_ 
o 
wo ho 
te 
2 |r| dn 
Oo lala 


uote AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc =5V, Ta = 25°C. Vay = 1.5V for 54/74 

3. log is tested with V = +0.5V and Vecc=V MAX + 0.5V. Not more than one 
ey should be snoned at a time ara dufaiion of the short circuit should not Mag a Nlne ats ats: 
exceed one second. 


Viret(H) Viret(L) 


tPpHE 


Viref(H) = 1.7V for’14 Viref(L) = 0.9V for 14 
1.6V for ’LS14 0.8V for ’LS14 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


| 54/74 54LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, ee C, = 15pF, ae 


PHL 
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LOGIC PRODUCTS 


SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE AND HYSTERESIS V 


~ 


OVy—HYSTERESIS [(Vy-)—(VT-) 


Vo OUTPUT VOLTAGE V 


(54/74) 
THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 


25°C 


a= 


POSITIVE-GOING THRESHOLD 
VOLTAGE. Vy | 


NEGATIVE-GOING THRESHO 


mia 
< nN 


Voc SUPPLY VOLTAG 


(54/74) 
HYSTERESIS vs TEMPERATURE 


860 


. 840 + VCC = 5V 


~“ N ~ tJ @ ao <<] 
~ cf] wo o _ — [*) 
° oS ° o o °o °o 


g 


0 
Ta-FREE AIR TEMPERATURE—°C 


94/7414, 1LS14 


(54/74, 54LS/74LS) 


VIN v8 VOUT 
TRANSFER FUNCTION 


Gee sila ede yt 
Ta= 25°C 

GD EE ees Pe 
Ga ne | tc) 


0 0.4 0.8 1.2 1.6 2 
ViINPUT VOLTAGE V 


(54LS/74LS) 
THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 


ee [| [oo 
eed 
no pes aoe 
- I 
sok ee ee 
9 > 16 = 
ene a ie a Ie ee 
eee ie ane fe Fee ee ee 
i 
me > 12 
a = 
Se Mth leche Lat 
ag | | ST 
Oo = og wee 
rv = 
jaa Gam PR (eg Cs Fee 
oo 
2 
= ae (es (a ee 
fi ~- 0.4 
> 
oe pte be 


45 4.75 5.0 5.25 5.5 
VCC—SUPPLY VOLTAGE—VOLTS 


(54LS/74LS) 
THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
AMBIENT TEMPERATURE 


VT—THRESHOLD VOLTAGE—VOLTS 
AVT—HYSTERESIS [(V7 4)—(Vr-)] 


Ta—AMBIENT TEMPERATURE—°C 
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LOGIC PRODUCTS 
INVERTER/BUFFER/DRIVERS A174 46, 17 


716 Hex Inverter Buffer/Driver (Open Collector) 
"17 Hex Buffer/Driver (Open Collector) 


| TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY . (Total) | 
10ns (tp. H) | 
6ns (tp. }) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Vec = SV Sa AS 0°C to + 70°C ee 5V + 10%; Ta = — 55°C to + 125°C 
Plastic DIP N7416N N7417N 
| Plastic SO N7417D aacanenacemaael | 


FUNCTION TABLE 

any ae oe 
H 

pe} tte | a 

H = HIGH voltage level NOTE 


L = LOW voltage level A 54/74 unit load (ul) is understood to be 40pA Iy,4 and — 1.6mA ae 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


INVERTER/BUFFER/DRIVERS 94/7416, 17 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


V : 
—0.5 to — 0.5 to 
— 30 to — 30 to 


Vout Voltage applied to output in HIGH output state —0.5 to +15 
Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


i ecanisial: | Mil 


Vin HIGH-level input voitage 


Vit LOW-level input voltage see a ad 


NK Input clamp current 
Von HIGH-level output voltage 


lot LOW-level output current 


Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zqy7 of Pulse Generators. |} aov | iMHz | sons | 15ns | 6ns | 

tTLH» trH_ Values should be less than or equal to the table entries. 54S/74S 
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LOGIC PRODUCTS 


INVERTER/BUFFER/DRIVERS |  BANPAN. 47 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| PARAMETER TEST CONDITIONS’ 
“Voo= MIN, Viq= MIN, Vi. = MAX, 
lou HIGH-level output current Von = 15V 


Vou LOW-level output voltage Voc= MIN, Vin= MIN, 


Vik Input clamp voltage Voc= MIN, |= Ix 


1, Input current at maximum Voc = MAX, V, = 5.5V ; 
input voltage . 

ie HIGH-level input current Voc = MAX, V,= 2.4V 

Ne LOW-level input current Voc = MAX, V;= 0.4V 
locH Outputs HIGH 
loci Outputs LOW 

loc Supply current (total) Voc = MAX 
locH Outputs HIGH 
loc, Outputs LOW 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 

' priate value specified under recommended operating ' 
conditions for the applicable type. 16 

2. All typical values are at Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Vout 


Vm = 1.3V for S4LS/74LS, Vy = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


’ 


AC CHARACTERISTICS T, = 25°C, Vocg=5.0V : 


54/7416 54/7417 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 1100 C, = 15pF, R, = 1100 UNIT 


teLH Waveform 1, ’16 . 15 
teHL Frepagation geley Waveform 2, ’17 23 
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LOGIC PRODUCTS 


GATES 


94/7420, 54/7424, LS20, LS24, $20 


FUNCTION TABLE 


H = HIGH voltage level 
L = LOW voitage level 
X = Don't care 


PIN CONFIGURATION 


Dual Four-Input NAND (’20), AND (’21) Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


74LS21 1.7MA 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 


N7420N ¢ N74LS20N 
N74S20N 


N74LS20D ee N74S20D 
N74LS21D 
Ceramic DIP S$5420F e S54LS20F 
20 S54S20F 


S5420W ° S54LS20W 
S54S20W 


S54LS20G 


Plastic SO 


54/74 54/74S 54/74LS 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40yA I), and — 1.6mA |y,, a 54/74S unit load (Sul) is S0uA Ij,4 and 
— 2.0MA Ij, and 54/74LS unit load (LSul) is 204A lypy and — 0.4mA 1), . 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES” - §4/7420, 54/7424, LS20, LS24, $2 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) _ 
PARAMETER | 54S | 
| Voc Supply voltage m4 
| ~05to |--O05to | -05to | -05to 
~ 30 to — 30 to 
Vv Voltage applied to output in HIGH | —0.5 to — 0.5 to — 0.5 to — 0.5 to -~0.5 to | Vv 
OUT output state + Voc + Voc — Voc = Voc + Voc ? 


Ta Operating free-air temperature range -— 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


Tax | in [ Nom [wax | 
rss] a5] 50 [55 [45] 50 | 55 
[sas [a75[ 0 | 525 [475] 50 | 525 | v_ 


Vin HIGH-level input voltage 


V LOW-level input voltage | Mil 


200] || =a00 [| |= 7000] na 
[=800] |_| =400[ |__| 1000] nA 


pith dei Sti Ee a Ee 


Vi = + 0.7V MAX for 54S at Ta = + 125°C only. 


NOTE 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 


90% 
Vcc Vcc 

Y . NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) _ 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS 


R, = Load resistor to Voc, see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zour of Pulse Generators. 

O = Diodes are 1N916, 1N3064, or equivalent. 

trLH: 'THL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATES 94/7420, 54/7424, LS20, LS21, S20 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


aera [ren —— 
Vo, HIGHevel = | Voc=MIN, Vi =MAX, | MIL | 24 | 34 | | 25 | 34 | | 25 | 34 | 
y,, LOW-level 

OL output voltage 


flo=amal vars { | | | foes fom | TT 
ea A) 

sg es a 
|, at maximum Voc = MAX 


Input voltage V,=7.0V 


HIGH-level Vi = 2.4V 
'H input current | Yoo= MAX Vi=2.7V 


LOW-level 
IL input current 


eee Dee Seed | mA | 
Short-circuit a oe ee ee ce 


| 
Outputs 
enon || |? [+ | |e fee | | | | 
sup cuent [yaeanl em | | | 1 | Lt fee || | | me 
ee ee eee Vien MAX 
(total) Outputs 1.2 mA 
CCH HIGH " 
Outputs = 
u 
ectow'| | oie te} feted || fm 


NOTES AC WAVEFORMS 


. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

. All typical values are at Voc = 5V, Ta = 25°C. 

- log is tested with Voyt= +0.5V and Voo=Vcoc 
MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

- VoL= + 0.45V MAX for 54S at Ta = + 125°C only. 


he 


@ 


> 


Vout 


Vay = 1.3V for 54LS/74LS: Vyy = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


a Propagation delay Waveform 1, ’20 
PHi 
nee Propagation delay Waveform 2, '21 
PHL 


>| 


LOGIC PRODUCTS 


GATE | 54/7425 
Dual Four-Input NOR Gate With Strobe 


TYPICAL PROPAGATION 
DELAY 


LOGIC DIAGRAM 


(EACH GATE) 


way Reet: eis : — Veco = 5V ah : aay abe ee + 125°C 
[Ceramic [ 
PFistpack | 


S5425W 


FUNCTION TABLE 


INPUTS ~ | OUTPUT 


[Fins —=ESCRIPTION 
a 


H = HIGH voltage level NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40zA Ij,y and — 1.6mA Ij, . 
X = Don’t care 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE 54/7425 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


, 
°C 


Vout Voltage applied to output in HIGH output state —0.5 to + Voc ~0.5 to + Veo 
Ta Operating free-air temperature range 0 to 70 


~“J 
© 


—55 to + 125 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
Vie HIGH-level input voltage 


Vit LOW-level input voltage 


lik Input clamp current 
lon HIGH-level output current 


| LOW-level output current 
Com’! 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS aNaiy INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoy7z of Pulse Generators. 


D =Diodes are 1N916, 1N3064, or equivalent. 548/745 
tTLH) tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATE EEE RE TE 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 
HIGH-level output votlage Voc = MIN, Vi, = MAX, lon = MAX 
LOW-level output voltage Veo= MIN, Ne = MIN, lo, = MAX 


Input clamp voltage Voc= MIN, |= Ix 


Input current at maximum Voc = MAX, V, = 5.5V 
input voltage 


HIGH-level input current 


ee | Ginput | input ee 
| Otherinputs [| | | 
eget a 

Ee A eee, tOneeOney, oll  e caal 


Short-circuit output 
current? 


P=s5 | ma 
apes canes Gi es Sameer | | ee | 
ices Outputetow |_| 0 | 


NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Vog= SV, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 

3. log is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 


Voc = MAX 


= | ¥ 


Vy = 1.3V for 54LS/74LS, Vay = 1.5V for ail other TTL families. 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vo¢=5.0V 


54174 
C.=15pF, R,= 4002 | UNIT 


Twin [tee 
22 
a 


PARAMETER TEST CONDITIONS 


PHL 
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LOGIC PRODUCTS 


GATES 54/7426, LS26 
Quad Two-Input NAND Gate (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
| PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V £5%; Ta =0°C to + 70°C | Veco =5V + 10%; Ta = — 55°C to + 125°C 


FUNCTION TABLE 


INPUTS 
L 
L 
H 
H 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
| PINS |_—sCDESCRIPTION, =| 5ai7a_ | Sal7as | 
: PAB {inputs tt ttc 
L 


Output 10ul 10LSul 


H = HIGH voltage level NOTE 

L = LOW voitage level! Where a 54/74 unit load (ul) is understood to be 40yuA |i,y and — 1.6mA Ij, and a 54/74LS unit load (LSul) is 20yA Ij} and 
— 0.4MA Ij. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES a 54/7426, LS26 


RATA SRSA IO REMEBER TTL NOMI EH TRILL A SERIO PIR TEN TOAD 


Supply voitage 


Vin Input voitage 


_ Input current 


Vout Voltage applied to output in HIGH output state 


AA AAA pf RANE inh ARCS Att TNNRE RAR RN NPR RET St ROL Ate RneRe ahaa Stee 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER | : eee re Lae 
1. Mil 
Voc Supply voltage 
Com’! 
Vin HIGH-level input voltage 
Mil 
Vip LOW-level input voltage 
Com’! 
NK Input clamp current 
Vou HIGH-level output voltage eee 
Mil 
low LOW-level output current i ae 
Com’! 
Mil 


r Operating free-air temperature | 


TEST CIRCUITS AND WAVEFORMS 


PASO TOROS SEERA TE. DARI LEO TIER HIT NORRIE SHOES URETEN ASE RORY OLN RDELDI ACETAL MTDNA i NCAA OF ENON RIE 


INPUT PULSE DEFINITIONS 
Cenc YY een eens va anos ARP (V) 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 


90% 
Vcc Vcc 

Y NEGATIVE 
PULSE 


TLHU)—* 


PULSE 
GENERATOR 


a tTLH(ts) tT HE (I) —w4 
POSITIVE 
PULSE 


10%: 


einen tian tartrate lan tw cemevtne cnsenem nie eaocenr innereneteni ensues 


SE REQUIREMENTS 


DEFINITIONS 
R, = Load resistor to Veco; see AC CHARACTERISTICS for value. 


Ae RU ROR LPAI OE 


C; = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 506ns 
TICS for value. paca Geeceee 

Ry = Termination resistance should be equal to Zgyrz of Pulse Generators. ee 

trLH. trH, Values should be less than or equal to the table entries. 00K 


4-48 


LOGIC PRODUCTS 


GATES 


94/7426, LS26 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


etn RR Ss ANE Am SAG Nhe Panne A: main Land nn AO nA mR ersten ty =: tn er mene me tocenan 


PARAMETER 


low HIGH-leve! output current 


Vor LOW-level oursut voltage 


Vik Input clamp voluge 


Input current at maximum 
input voltage 


| tH H IG H-level Th jad barter lit 


LOW-level j : ‘ is ( 


locH 
loc Supply current otal Voc = MAX -— 


loc 


AAA OR th WO A RR GAT em NA LE dR ENTE FeO ae wnt 8 a a ee Oe Mane Nem NR ms 


NOTES 


1. For conditions shown a5 MIN or RAK, use ins appropriate value specified under 
recommended oparating vonditions far the sooicable type. 
2. All typical values ere at Voy = SOV, Tas 25°U. 


t es ; : 
hh Propagation delay Waveform 14 
PHL | 


TEST CONDITIONS' 


Voc = MAX, V; = 0.4V 


Outputs LOW 


Outputs HIGH 


AC WAVEFORM 


VIN 


a a}o = 
Nh No |} RO UG, 


54/7426 54/74LS26 


Cc 
< 
= 


as 
oO 
oO 
oO 


=v 
oi 


O};O;O -, 
ho | to | bo Ss 
Oo} aon] om aS 
COLO};O Ta 
bala] al oO 


= De) © 
oO? Oo = 


mM} oO 
milo; | 


Vu Vu 


aa ors 


Vout Vm Vm 


Vy = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 


Waveform 1 


— SALSI74LS__ 


Cc, = 15pF, Ri == 2kQ 


pA 


=e TS = 


onsen manne rtanered t 
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GATES 54/7427, LS27 
Triple Three-Input NOR Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 
DELAY (Total) 


LOGIC PRODUCTS 


ORDERING CODE 


COMMERCIAL RANGES _ MILITARY RANGES 


FUNCTION TABLE 


| INPUTS OUTPUT 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE | 


| PINS DESCRIPTION | 5474 ° 54/74LS 


H = HIGH voitage level NOTE 

L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40yA Iypy and — 1.6mMA fj, a 54/74LS unit load (LSul) is 20uA 1,4 and 
X = Don't care — 0.4mA Ij. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES 04/7427, LS27 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | 8a 54LS 74L$ UNIT 
5 5 


7 
V 7 
aE 


Ta Operating free-air temperature range —~55to +125. 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
4.5 
Voc Supply voltage | Mil | 45 | 


V; HiGH-level input voltage 


H 
Vin LOW-level input voltage 


I" Input clamp current 
HIGH-level output current 


lon 
lot LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Voc vcc 
Y NEGATIVE 


PULSE 
GENERATOR 


AMP (V) 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Rr = Termination resistance should be equal to Zoyy of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH: tTHL Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


GATES a - = _ 54/7427, LS27 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! | 


Von HIGH-level output voltage | Voc= MIN, Vy, = MAX, Ioy = MAX 
lol = MAX 
Voi LOW-level output voitage Com’ 


Vix Input clamp voltage Voc= MIN, |= Ix 


V,=5.5V 
Input current at maximum Vog = MAX 
input voltage V,=7.0V 
V4 HIGH-level input current Voc = MAX 
Ne 
| 


| ‘ 
é 

| LOW-level input current Voc = MAX, V,= 0.4V 

5 . 


Ss 
| Outputs HIGH 
loc Supply current (total) 
loc, Outputs LOW 


NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, uSe the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. logis tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu Va 


na rr 
Vout VM VM 


Vu = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 


Short-circuit output | Mil 
current? Voo= Man % 


WAVEFORM FOR INVERTING OUTPUTS 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vocg = 5.0V 


54/74 54/74LS 


PARAMETER TEST CONDITIONS C, = 15pF, R, = 4000 C, = 15pF, Ry = 2k UNIT 


| Min | Max | Min | Max | 
[we 


teLH Propagation delay 
HL 
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LOGIC PRODUCTS Eee ine 
BUFFER 94/7428 

Quad Two-Input NOR Buffer 

TYPICAL ove CURRENT 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
peace Voc = 5V +5%; Ta =0°C to +70°C | Veg =5V + 10%; Ta = — 55°C to + 125°C 


Plastic DIP N7428N 


FUNCTION TABLE 


INPUTS OUTPUT 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


H = HIGH voltage level NOTE 
L = LOW voitage level Where a 54/74 unit load (ul) is understood to be 40uA |y,4 and — 1.6mA hj, . 
PIN CONFIGURATION LOGIC SYMBOL | LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


BUFFER _ 94/7428 © 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[SSSR SSCSC~“‘~idSC“‘aUOCSCCd 
0 
[iw nputcurent ———SSC~C~“~‘“~*S*~*~dCC Oto Yat Ym 


Ta Operating free-air temperature range — 55 to +125 0 to 70 


Vec Supply voltage 
Viv 


HIGH-level input voltage 
LOW-level input voitage 


Input clamp current 
HIGH-level output current 


LOW-level output current 


Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS : INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc . 
° NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY 
Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. S4LS/74LS 
= Diodes are 1N916, 1N3064, or equivalent. 54S/74S 1MHz 500ns 2 &ns 
tTLH: tTHL Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


BUFFER 04/7428 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/7428 
PARAMETER TEST CONDITIONS' Typ? 
y 
V HIGH-level output voltage Voc= MIN, Vi = MAX, low = MAX | Mil 


| Min | 

| 24 | 

| 24 
es eee 

an 

ae 

bead 


Vik Input clamp voltage Voc= MIN, |= Ix 


Input current at maximum _ 7 
I input voltage Voc MAM N= 2.0¥ 
ye) H!IGH-level input current Voc = MAX, V, = 2.4V 
hie LOW-level input current Voc = MAX, V,=0.4V 


Short-circuit output V..= MAX | Mil | -70 | 


pn 
[= seven | vow Peet Pete 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. AC WAVEFORM 


2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 


Vin Va 


a 


Vout VM VM 


Vy = 1.3V for 54LS/74LS, Vpy = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1T, = 25°C, Voge = 5.0V 


PARAMETER TEST CONDITIONS UNIT 


— | Waveform 1 - 
ton Propagation delay C, = 50pF = 
ee Waveform 1 a 
ee Propagation delay C, = 150pF = 
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LOGIC PRODUCTS 


GATES | | 94/7430, LS30 


Eight-Input NAND Gate 
TYPICAL PROPAGATION 


TYPICAL SUPPLY CURRENT 
. (Total) 
74LS30 11ns — 0.5mA 


ORDERING CODE 


M RAN 
1, COMMEREIAL RANGES 
PPisstic iP | _N7ASON + NTASON | 
PPasicso [nme] SSCS 


FUNCTION TABLE 


INPUTS 


OUTPUT 


a 
9 
a 
Ed 
[2 | 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


BAI74LS 
1LSul 
10LSul | 


Tm xx x x x > «| | 


-senrrzza|dl§ 


Ixxxx<x&<x>&F 
Ixxxx<xrexx 
—IxxxxrexXxx 
Ixxxrexxxx 
Ixxrcxxx xx 
mIxexKxxXxxx& x & 


H = HIGH voliage fevel NOTE 

L = LOW voitage level Where a 54/74 unit load (ul) is understood to be 40uA Iy}y and — 1.6mA 1), , and 54/74LS unit load (LSul) is 20pA ij,4 and 
X = Don't care —0.4MA ly. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


A 
B 
Cc 
D 
E 
F 
G 
H 


ow Mon kf woh = 


bh 
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LOGIC PRODUCTS 


GATES 94/7430, LS30 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Supply voltage 


Voc 


Vin Input voltage 


lin Input current 


Ta Operating free-air temperature range — 55 to + 125 . 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
Nom Max 


PARAMETER 


y g : : 4.5 5.5 
u voltage 
Bs gma Com’! 4.75 5.25 
HIGH-level input voltage 
Mil + 0.7 
LOW-level input voltage 
Com’! + 0.8 
- 18 
HIGH-level output current — 400 


Mil 
LOW-level output current | Mil 


Operating free-air temperature 


NJ 
So 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


90%: 
Vcc VCC 

? ° NEGATIVE 
PULSE 


Ri 
PULSE = | 
GENERATOR | 


D POSITIVE 
PULSE 


10% 


DEFINETIONS 


Ry = Loud resistor to Yao: see AC CHARACTERISTICS for value. 
Cy = Load capacitance incluces jig and probe capacitance, soe AC CHARACTERIS- 


3.0V 1IMHz 


TICS tor vaiue. 
Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. te 
D = Diodes are 1N916, 1N3064, or equivalent. {MHz 


triH. trp Values should be less than or equal to the table entries. 


JAAR Dh dh AAR ARAIIR re ssn 


eee 


7nNs 


fo) 


AMP (V) 


OV 


AMP (V) 


OV 
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hal 


LOGIC PRODUCTS 


GATES ts ’ ee 54/7430, L$30 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| 54/7430 54/74L$30 


PARAMETER TEST CONDITIONS' 


ee ee Re ne ee ee ee 
lol = MAX 


ae 
mee: 
ln=ama [rats | | | 
ae 
os 


VoL LOW-level output voltage 


Vik Input clamp voltage Voc= MIN, t= Ix 
Input current at maximum Van= MAX Vj, = 5.5V | fo] 


Vi= 
H HIGH-level input current Voc = MAX " 
|= 
L 


LOW-level input current Voc = MAX, V,= 0.4V eal 


a 
i Le 
current? ia ~ 18 ie 


ro) : 
w 
a 


I, 

I, 

I, 

log 
| Outputs HIGH 

cc Supply current (total) Voc = MAX ee e —— 
Icch OutputsLOw | | 


Ry eS AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Vog = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 

3. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu Vm 


jn pores 


Vm = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voo=5.0V 


54/74 54/74LS 
C, = 15pF, R, = 4000 C, = 15pF, R, = 2k UNIT 
22 
15 


15 | 
20 


PARAMETER TEST CONDITIONS 


PHL 


LOGIC PRODUCTS 


GATES 


54/7432, LS32, $32 


FUNCTION TABLE 


INPUTS OUTPUT 


H = HIGH voitage level 
L = LOW voitage ievei 


PIN CONFIGURATION 


Quad Two-Input OR Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
peteutheed RANGES ae RANGES 
N7432N N74LS32N | 


Ceramic DIP ace S$5432F S54LS32F 
Fiapack [| | $8432w S54LS32W | 


S54LS32G —=—= 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS | DESCRIPTION 54/74 54/74S 5aI74L_S 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40uA Iny and ~1.6MA |, a 54/748 unit load (Sui) is 50pA ij,4 and 
— 2.0MA |j,, and a 54/74LS unit load (LSul) is 20,A |j,4 and — 0.4mA |i; 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATES t”*” 54/7432, LS32, $32 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


V Supply voltage . 7.0 7.0 7.0 7.0 7.0 7.0 V 
cc 
Vin. imoukwoliaae — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to - 0.5 to Vv 
IN P g +55 +7.0 +55 $5.5 +7.0 +55 
-30to |. —30to — 30 to — 30 to — 30 to — 30 to 
Is BEC Se ostem +5 +1 +5 +5 +1 5 45 a 
V Voltage applied to output in HIGH — 0.5 to — 0.5 to — 0.5 to —0.5 to —0.5 to — 0.5 to Vv 
OUT output state + Voc + Voc + Voc + Voc + Voc + Vec 


Ta Operating free-air temperature range — 55 to +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


54/74S 
PARAMETER Nom | 


of 


| Min 
evn fd — 
foe 
eae 
ste 
a 
oe 


lik Input clamp current 
lon HIGH-level output current 
lo 


LOW-level output current omit 


L 
Ta Operating free-air temperature = 
om 


| ro} Pla 
sel ea 

o Oi 

ory on 

oOl1o 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. P TLH | UTHL 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. S4LS/74LS 3.0V 


D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 3.0V 
ttLH» tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS \ 


GATES 94/7432, LS32, $32 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


oO} | wl 
St lal Enea fie 


vy HIGH-level ; 
OH output voltage 


LOW-level 
OL output voltage 


Input clamp Voc= MIN, 1= hk 


IK voltage 


Input current V,=5.5V 
at maximum Vcc = MAX 


hm] 
ap] >a 


|= 9. 
input voltage V,= 7.0V 
HIGH-level V,=2.4V 
IH input current Voc = MAX V,=2.7V 
- V,=0.4V 
LOW-level Mia 


IL jnput current Voo= V)=0.5V 


| 
De) 
=) 


Short-circuit 


| 
OS output current? 


Voc= MAX 
SY ~18 


© 
fe) 
fig 


Outputs 
Supply current CCH HIGH 


= MAX 
loo, Outputs 
LOW 


Nore AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT = + 0.5V and Vcc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 


15 


Vout 


Vm = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Veg =5.0V 


54174 54/74LS 5474S 
C.=15pF, R,= 40002 | C,=15pF, Rp =2k2 | C,=15pF, R, =2802 | UNIT 


win [Mex in 
15 22 7.0 


PARAMETER 


PHL 


TEST CONDITIONS 
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sh dae pROpUS 


‘BUFFERS 64/7433, LS33° 


sre penta tinnetehdielinaeieeibtepuasiesnbeiitentoenasatesestant haatamaigpnadneniaaishehraantntanedgatatcmetesnantbeneeraneataamenterartetatrae eee tase jeciniafosatussqneinenunagsiennnyannwbiebepsanfassemsnpievamvereasseneauenseesurtnonipsanetanpaaeneyayseshabenerefenysparyensniersiatsnastsnlalaspentshjeeaieeamtonstpdrehsanshresiiysuiontonayoyieiuariahienpsinessoytnntnsheananiivrcninhveassrhiintiaieensiiduraniienvctetsionarsatid 
Hen a ne ee ee ee ee ne eer cereal ieee eer ere en er ane aacntaninertotmonnetrossierecesinnniecdinsetiectestivsacninaectetsvemsrinsiieetuayniainheanennnenrnsimnans aanrapiip opiates tamnsnysrnaansrereninmaouatbrreny seni nneiy enna tearrererantoyoanarenay-eriaoermeennaacoopenstntcomanenppaneenanrnnancto 
Pett nnn enone Sat 


Quad Two-input NOR ecebeasn Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT — 
DELAY (Total) 


ORDERING CODE 


PACKAGES COMMERCIAL RANGES MILITARY RANGES 


c#5V =onAe O°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C | 
Plastic DIP 


FUNCTION TABLE 


INPUTS OUTPUT 


L L H 
L Hi L 
H L L 

H L 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 54/74 54774LS 


H 


H = HIGH voitage level NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40uA |j,4 and — 1.6MA |, a 54/74LS unit load (LSul) is 204A Iy,y and 
— 0.4MA Ii. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


BUFFERS 94/7433, LS33 


ABSOLUTF MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | 84 54LS 74LS UNIT 
+5 


Vin Input voltage 


— 0.5 to — 0.5 to ~ 0.5 to — 0.5 to V 
+ 5.5 +7.0 — 55 +7.0 
— 30 to — 30 to — 30 to — 30 to aie 
+5 +1 +1 


lin Input current 


ware Beg as — 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state eVee 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER UNIT 
ee eee 
| 55 | 
m 
m 
mM 


Vin HIGH-level input voitage 7 i a eos 
Vit LOW-level input voltage 


Nk Input clamp current 4 
Von HIGH-level output voltage eee 
LOW-level output current acess 

i a 


| 
Ta Operating free-air temperature 


= 
ae aa 
wed 
ae 
penises 
| mA 
ae 
| mA 
| mA 


V 
V 
V 
V 
V 
A 
V 
A 
A 
°C 
°C 


| 24 
(+126 | °C 
fee aces 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
Y NEGATIVE 
PULSE 
OV 
PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 
10% ov 


DEFINITIONS 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. 

trLH» trH,, Values should be less than or equal to the table entries. 54S/74S 
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LOGIC PRODUCTS 


BUFFERS | 54/7433, LS33 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Cc 
= 
=| 


tit = | 


PARAMETER — TEST CONDITIONS' 


low HIGH-level output current Voc = MIN, Vit = MAX, Voy = 5.5V 


= 
© 
< 
= 
= 
of 
< 
GD 
rx) 
= 
i] 
x 


olo a, 
RO 7 NO TG 
— 

ami Nd 


S|S1o 

i PO TG ERS 
MHpant an 

2] |llojolol|R 

— ~lRliaOl tals 
Ee aie | 


ok 
a) 


VoL LOW-level output voltage ¢ | Com't | ; | | 
| lo.=12mA| 74LS ae ae 
Input clamp voltage co= MIN, |= Ix — 1.5 P| 


< 
Q 
oO 
| 
= 
> 
< 
< 
| 
on 
on 
< 


| Input current at maximum =o. 
input voltage | rs V,=7.0V 


aa 
ae 
j= 4. 
I. _LOW-level input current “Voo = MAX, V) = 0.4V —— -16| | —|-04] ma | 
loc Supply current (total) eck, ee on | | 2 | at | moe ills 
icc. OutputsLow | | 33 [| 57 | 6.9 | 13.8 | mA 
NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are at Vog = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 


| 


Vy = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS UNIT 
teLH . Ci. = 50pF for 54/7433 
tec, Propagation delay Wavetona4 | . 
tery : C. = 150pF for 54/7433 
ica Propagation delay Wisuetorna ns 


LOGIC PRODUCTS 


‘BUFFERS 54/7437, LS37, $37 


Quad Two-Input NAND Buffer 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 
7437 22mA 
74LS37 3.5mMA 


74837 Ans 33mMA 


ORDERING CODE 
PACKAGES COMMERCIAL RANGES MILITARY RANGES 

Veco =5V +5%;Ta=0°C to +70°C | Voc =5V + 10%; Ty = — 55°C to + 125°C 

. N7437N e N74LS37N 
Plastic DIP NivacarK 


Plastic SO N74S37D es sees a ee ee 
i a aCe ae 
a 


FUNCTION TABLE 


INPUTS OUTPUT 


Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
[DESCRIPTION [sara [ sams [savas | 
H= HIGH voltage level NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40pA I,4 and — 1.6mMA |,, a 54/74S unit load (Sul) is S0nA Iy,4 and 


— 2.0MmA |, and 54/74LS unit load (LSul) is 20uA I},y and —0.4mA Ih,. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS : 


BUFFERS 84/7437, LS37, $37 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


y, ioueveltads — 0.5 to — 0.5 to — 0.5 to — 0.5 to - 0.5 to — 0.5 to V 
IN P g +5.5 +7.0 $5.5 +55 +7.0 +55 
— 30 to — 30 to — 30 to — 30 to ~30to | —30to 
V Voltage applied to output in HIGH — 0.5 to — 0.5 to - 0.5 to — 0.5 to — 0.5 to — 0.5 to | v | 
OUT __ output state + Voc + Voc + Voc + Vec +Voo | +Vec | 


Ta Operating free-air temperature range ~—55 to +125 0 to 70 


54/74LS 54/74S 


elf 
2! 
On 
BN 
oO 
on 


PARAMETER 


on 


Voc Supply voitage 


Vy HIGH-level input voltage 
V 


IL ; 
om’ 
lik Input clamp current 
low HIGH-level output current 
lo 


L LOW-level output current 


Ta Operating free-air temperature 


on 
RO 
oOo 
aS 
~ 
on 


+ . 
© 
™s 


LOW-level input voltage 


z 
myP ls 
Cia] 
+ 
(o>) 
[oe] 


| 
~ mfaja| ! 
fo) BRininp| =| « 
© | 
ro) 
ro | ; 
sh Oo 


NOTE 
Vi_ = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 


90% 
Vcc Vcc 

Y NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% ov 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 
FAMILY 
Amplitude | Rep. Rate | Pulse Width 


DEFINITIONS 


R,_ = Load resistor to Vac: see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoyrz of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH. tTH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


BUFFERS 54/7437, LS37, $37 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' sel felt cll UNIT 
| Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max | 
: , ce ae 


vy HIGH-level Vec= MIN, Vi. = MAX, | Mil 2.5 
OH output voltage low = MAX 


O 
oO 
= 5 


vy. LOW-level lo, = MAX 
OL output voltage 


74L85 


O 
io) 


loL= 12mMA 


Input clamp 
voltage 


Vik Vec = MIN, |= lx 


Input current 
1, at maximum 
input voltage 


, HIGH-level 
IH input current 


= 5.5V 
V,=7.0V 
ee a ee ee 
= 0.4V 
V,=0.5V 


Vec= MAX 


ro} ph 
bia 
| 
c = 
on 
Sea 
ND 
oO 
| 
=k 
rN) 
<< 


Voc _ MAX 


LOW-level V 
IL input current | &% 


| Short-circuit 
los output current? Neca Mns 
S locH nice mre = fee fe | | fe | mm 
Nl upply current Vans MAX | 
CS (total) i Outputs 
leet Low 34 54 12 80 mA 


NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
racommended cperating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. log !s tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 


output should be shorted at a time and duration of the short circuit should not 
exceed one second for tha 54/7437 and 54/74LS37, and 100 milliseconds for the Vin Vu Vu 
54/74837. l. 

tPHL 


4. Voy = + 0.45V MAX for 54S at Ta = + 125°C only. “| acl 


= MAX 


nO 
io) 


QO 
fe) 
= 9 
| 
—_ 
ron 
A 
~! 
—) 
als 
| 
S| 
A 
_ 
° 
ras) 
8 
an 
van) 
3 
> 


on 


Vout Ve VM 


Vy = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


54/74 54/74LS 541748 
PARAMETER TEST CONDITIONS | C, =45pF, R, = 1330 | C, = 45pF, R, = 6670 R,=930 | UNIT 


C.= 50pF, 
| teu e = 
toi: Propagation delay Waveform 1 15 24 6.5 


rm | = 
i) 
IF 


ee ce ae 
| ft =70 [30 | [100 [-s0] | -225| ma | ee 


LOGIC PRODUCTS | | | | | 
BUFFERS | | 54/7438, LS38, $38 
Quad Two-Input NAND Buffers (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V + 5%; Ta =0°C to + 70°C | Veg =5V + 10%; Ta = — 55°C to + 125°C 


| N7438N © N74LS38N 


Plastic SO N74S38D ° N74LS38D 


FUNCTION TABLE 


INPUTS OUTPUT 


H = HIGH voltage level NOTE mei 


L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40zA I),4 and — 1.6mA |, , a 54/745 unit load (Sul) is 50uA bypy and 
— 2.0MA |,, and 54/74LS unit load (LSul) is 20:A lH and —0.4mA Ij, . 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


BUFFERS 94/7438, LS38, $38 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[_____PanawereR——=Ss=“‘dR=SO CTs | ows 
[Wes Supply vottage ——=SC~SC T0070 
5 


— 0.5 to -— 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to 
hn aan aun x 0 = oe s ae z oe = oe 
V Voltage applied to output in HIGH — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to V 
OUT output state + Voc + Voc + Voc + Voc + Voc + Voc 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
are 
(ere upply voltage [4.75 
4.75 


Vin HIGH-level input voltage 


Vin LOW-level input voltage 


lik Input clamp current 
Von  HIGH-level output voltage 
| 


OL LOW-level output current 
Ta Operating free-air temperature = 


TEST CIRCUITS AND WAVEFORMS 


© 
fe) 
gle 


O 
fe) 
gle 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Voc Vcc 
9 NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 


Ry = Termination resistance should be equal to Zoyrz of Pulse Generators. 
tTLH. ttH 1, Values should be less than or equal to the table entries. 500ns 2.5ns 
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LOGIC PRODUCTS 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


ay SGNGRIONS! 
Fae oF Da [eee | et ae 


HIGH-level 
‘on output current Voo= Re nee Nee a BE 


Toa | fos [oa | | [os 
er Ps Peet few bee Pes 
facamboee {TT 


In ut clam 
ve toe | Yemthiet me aE ae 


Input current 
|, atmaximum 
input voltage 


H!IGH-level 
input Current 


LOW-level 
OL output voltage 


LOW-level 
IL input current 


V, = 0.5V ae aa 


locH aaa” in CCHS EI 
Outputs 


Be at, AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are at Vag = SV, Ty = 25°C. WAVEFORM FOR INVERTING OUTPUTS 


Supply current 
CC (total) | 


Vv Ver 
VIN M M 


in potas 


Vout VM VM 


Vu = 1.3V for 54LS/74LS, Vyy = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Veg =5.0V 


54/74LS 54/74S | 
PARAMETER TEST CONDITIONS. | C= 45pF, ec C, = 45pF, aoe oe se 


PHL 
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LOGIC PRODUCTS 
BUFFER 54/7439 
Quad Two-input NAND Buffer (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 
4.5mA (Iocu) 
ee 30mA (lec 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 


Plastic DIP N7439N 


FUNCTION TABLE 


INPUTS OUTPUT 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
DESCRIPTION 


Output 


H = HIGH voltage level NOTE 
L = LOW voltage level A 54/74 unit load (ul) is understood to be 40pnA I),4 and — 1.6mA lj,. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


BUFFER _ 54/7439 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 5A Sees rt 
Supply voltage Feo) 7.0 | Vv 


Voc 


—0.5 to 
VIN Input voltage 455 V 

— 30 to 
NN Input current 45 mA 
Vout Voltage applied to output in HIGH output state -0.5 to +Voc -~O0.5to + Vec 
Ta Operating free-air temperature range — 55 to + 125 | 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


54I74 | 
PARAMETER UNIT 


| 4.5 : 
are | 4s 
HIGH-level input voltage 2.0 V 
| Mil +08 V 
Vin LOW-leve! input voltage fd V 


Com’! 


K Input clamp current Datel 


I 
V HIGH-level output voltage 


lo. LOW-level output current 


QO 
° 
ip 


I 
on 
o1] 


Ta Operating free-air temperature 


OQ 
re) 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


tw——— 


AMP (V) 
90% 


Voc Vcc 
Y NEGATIVE 


PULSE . 
RL ov 
| PULSE 
GENERATOR 
AMP (V) 
CL POSITIVE 
PULSE 
10% 
OV 


DEFINITIONS 


FAMILY ; 

R, = Load resistor to Voc; see AC CHARACTERISTICS for value. _ramey PVeSe eer eee oe 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 1MHz 
TICS for value. : 

Ry = Termination resistance should be equal to Zgy7 of Pulse Generators. S4LS/74LS 1MHz 


trLH. tTH, Values should be less than or equal to the table entries. 54S/74S 3.0V 
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LOGIC PRODUCTS 


BUFFER 54/7439 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/7439 
PARAMETER TEST CONDITIONS! UNIT 
ee Min | typ? | Max 


HIGH-level output current Voc= MIN, Vip = MAX, Voy = 5.5V 


Mil 
Vor LOW-level output voltage Voc = MIN, Vays MIN, lop =MAX f Z ; 
om 


Input clamp voltage Vec= MIN, l=Iix 
Input Current at maximum Voo= MAX, V) = 5.5V 
input voltage 

HIGH-level input current Voc = MAX, V,= 2.4V 


LOW-level input current Voc = MAX, V,;= 0.4V 
lccy Outputs HIGH 


Voc = MAX 
si loc, Outputs LOW 


Supply current (total) 


eee AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are are Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 


VIN VM VM 


Vi = 1.3V for 54LS/74LS, Vjyy = 1.5V for all other TTL famities. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Vog = 5.0V 


teLH 
teHL 
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LOGIC PRODUCTS 


BUFFERS | | 54/7440, LS40, $40 
Dual Four-Input NAND Buffer 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


7440 tins 


TYPE 


coon s 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
PRORAGES Voc = 5V £5%3 Ta =0°C to +70°C | Veg =5V + 10%; Ta = — 55°C to + 125°C 


7 N7440N © N74LS40N 
Plastic DIP N74S40N ee 


Flatpack S54S40W 


FUNCTION TABLE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 54/74S  B4/74LS 
a 


Output 30Sul 30LSul 
H = HIGH voltage level NOTE 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40yA Iy4 and — 1.6mA I), a 54/74S unit. load (Sul) is 50xA |), and 
X = Don't care — 2.0mA Ij_, and a §4/74LS unit load (LSul) is 20.A typ,y and — 0.4mA Ij. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


BUFFERS 94/7440, LS40, $40 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


eee aeenee  we e  e 
[vec Supp votge ~~~‘ to 


— 0.5 to -—0.5 to — 0.5 to ee — 0.5 to — 0.5 to 
a to = to me to — 30 to = to ne to 
IN nput current +5 
V Voltage applied to output in HIGH —0.5 to —0.5 to 
OUT —_ output state + Voc +Vec 


Ta Operating free-air temperature range — 55 to + 125 


RECOMMENDED OPERATING CONDITIONS 


eee eee ee eee 
Fe neninatapataiae fae fee f ao fed 


Vin 


LOW-level input voltage 


lik Input clamp current 


HIGH-level output current 


LOW-level output current | | 

on SNE RG 60 [ma | 
Ta Operating free-air temperature PB} EE} BE °C 
| : Com’! 0 ae eS ee Oe | Ci ee ee re 


NOTE 
Vip = +0.7V MAX for 54S at Ta= + 125°C only. 


low 


lo 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 


90% 
Vcc VCC 
0 C) 


NEGATIVE 
PULSE 
OV 
PULSE 
GENERATOR 
AMD (V) 
POSITIVE 
PULSE 
%, 
se ov 


DEFINITIONS 


R,_ = Load resistor to Voo; see AC CHARACTERISTICS for value. 

C;_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zgyr7 of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

triH, try Values should be less than or equal to the table entries. 


FAMILY 


Amplitude . Rat Pulse Width | triH | THLE! 
so [ me [oe | 


an 


LOGIC PRODUCTS 


ana SS : en eC 54/7440, S40, $40 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/7440 
TEST CONDITIONS’ 
Min | Typ? | 


a 
> 
=e 
N 
Db 
” 
AS 
So. 


Cc 
<} = 
= 


PARAMETER 


HIGH-level Voc= MIN, V;.=MAX, | Mil | 24 | 34 | | 34 
OH output voltage lon = MAX Com’! 34 el 34 


LOW-level 
OL output voltage 


o 
ro) 


Input clamp 
Vik iaiees Voc= MIN, l= lik 


I, at maximum Vec= MAX 
input voltage Vi= 7.0V 


v a 
weoav | 
— 
Eo 


I 
(=) 
> 


;= 9. 
|= . 
p= 2. 
IL input current V,=0.5V P| 
OS output current? cc= Gomi | —18 El ~70 


Supply current x 
| Outputs 
coh Tow 17 27 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc =5V, Ta = 25°C. 

3. log is tested with Voy 7 = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not * 
exceed one second. The 54/74S40 test time for lgg should not exceed 100ms. Vin 

4. Vo_= + 0.45V MAX for 54S at Ta = + 125°C only. 


: 
LOW-level Voc= MAX 


| “4 a { 
Nm © : _ 
.—~ = 


| 
NO 
NO 
or 


— 
Oo 


pay 
o 
> 
on 
oe 
is 
on 
o 


ie 
El 
oO 
Ee 
& co 
3 2 
> > 


Vv = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Veco = 5.0V 


C, = 50pF, R, = 930 UNIT 


teLH 
teHL 
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LOGIC PRODUCTS 


DECODERS 54/7442, LS42 
BCD-To-Decimal Decoder (1-of-10) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


e Mutually exclusive 


outputs 
¢ 1-of-8 demultiplexing 
capability 


e Outputs disabled for 
input codes above nine 


DESCRIPTION ORDERING CODE 


| cae 
Voc = 5V £5%;T, =0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
a Lo eee 


The ’42 decoder accepts four active HIGH 
BCD inputs and provides 10 mutually ex- 
clusive active LOW outputs, as shown by 
logic symbol or diagram. The active LOW 
outputs facilitate addressing other MSI 
units with active LOW input enables. 


The logic design of the ’42 ensures that all 
Outputs are HIGH when binary codes 
greater than nine are applied to the inputs. 


The most significant input, A,, produces a 
useful inhibit function when the ’42 is 
used as a 1-of-8 decoder. The A; input can 
also be used as the Data input in an 8-out- 


put demultiplexer application. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS) ~——s|_——s DESCRIPTION 54I74 54/74LS 
NOTE 


Where a 54/74 unit load (ul) is understood to be 40yA Iy,y and — 1.6mA 1), , and a 54/74LS unit load (LSul) is 204A Ij}, and 
~0.4mA lL | 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


BCD/IDEC 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Voc = Pin 16 
GND = Pin 8 


LOGIC PRODUCTS 


DECODERS 


LOGIC DIAGRAM 


(| )=Pin number 
Vec = Pin 16 
GND = Pin 8 


Sige ie is ges Ss ee SG GI a oad cat al call ca 
fe ie re ee ee 


\ 


ABSOLUTE MAXIMUM RAT 


PARAMETER a S4LS— i 


Amba warmer e erm 


Veco Supply voltage 


Input voltage 


Input current 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


ATLA NRL AL AACR AL NRO ARR AREER re 


54/74 
PARAMETER : 
Min Nom 
Voc Supply voltage = 
| Com! | 475 | 5.0 | 
Vin HIGH-level input voltage 20: | 
Vin LOW-level input voltage 
lik Input clamp current Pd 
lon HIGH-level output current lee a od) 
lo | LOW-level output Current aa 
rae Less | | 
Ta Operating free-air temperature lo | 


4-76 


H= HIGH voltage levels 
L = LOW voltage levels 


SE SD ee a eer ae 


LOL Lele a ee Le Le 


FUNCTION TABLE © 


oi 


ae OL: GG. SE oe ak ee Ee 


wma | 


2 Dae ae Ee Ee ee 


[NGS (Over operating free-air temperature range unless otherwise noted.) | 


a EE LE ee ea ee a 


54/7442, 142 


Peo] 


i 
“i 


Ct 
st 
Le 34 | 


Ei RS aes eae Meee es ee eS Bas Ee Rew Sena Oe gages eee law © 


2 a ae a 
Yo oe a a aaa ea 


Sk ee ase a a a 


a © te rears nscve onmancnne 


| 74s | UNIT 
7.0 } oy | 
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LOGIC PRODUCTS 


DECODERS 94/7442, LS42 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


TEST CONDITIONS’ 54/7442 54/74LS42 


Vo= MIN, Vin= MIN, Vi. = MAX, 3.4 


lou = MAX 


PARAMETER 


Oo 
bh 


HIGH-level output voltage 


O O 
fe) fe) 


a RO 7h 
rs pp pA 


ad 
bh 


lo, = MAX 


Vik 
Input current at maximum V,=5.5V 
input voltage | V, = 7.0V 
HIGH-level input current Ao’ 
V,=2.7V 


LOW-level input current Voc = MAX, V,= 0.4V 


Short-circuit output 
current? voce es 
Supply current? (total) Voc = MAX = 
Com’! 


NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 

3. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu Vm 


4. Ioc is measured with all outputs open and all inputs grounded. i | 
adil Ba 


Vi = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 


74LS 


=| | ) 
2 ie pp 


| 
_ 
oO? 


o}9° 
RO | BO 


= 

co 
5 i 
©o ; © 
8 5 
a}ja 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54/74 54/74LS 


PARAMETER TEST CONDITIONS C, = 15pF, R, = 4002 C.=15pF, R, = 2kQ 


teLH Propagation delay Waveform 1 
teHL Address to output 3 logic levels 


tery Propagation delay Waveform 1 
tpy_. | Address to output 2 logic levels 
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LOGIC PRODUCTS 


DECODERS 


54/7442, LS42 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc ¥oc 
C) 


PULSE 
| GENERATOR 


DEFINITIONS 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS 
TICS for value. 

Ry = Termination resistance should be equal to Zoyr of Pulse Generators. 

O = Diodes are 1N916, 1N3064, or equivalent 

trie rH Values snould be less than or equal to the table entries. 


mores 


recA En AIT NMrONANE 
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NI SEA RY HAZE LN RR CN ALANA 


AIMS RRICALL TT nt ROR RHE EAH ARO RAEN AN DOONAN RAE BREA SEASARND AIMS AO AL TOTO A: ak EERE SAY EHNA EN RENT A 


INPUT PULSE DEFINITIONS | 


elfen neenernmenen nreeracnmnnenennaeeinnamn f a 


PULSE | ae 
| PR ATERIS PUR TTATL SURO KL 
ei be ETHEL) 
fm OF t4 (tr) _ | 
| } 
! He tes AMDY) 
POSITIVE | | 
PULSE 


INPUT PULSE REGUIREMENTS 


aa 


pulse Width 


54174 iMNMz -500ns 
5ALSI7ALS {MHz ors 
548/745 MHz “500nS 


va 
ta 


fo 
LOGIC PRODUCTS 


94/ 7445, 


en ae en re nn eee ar eRe a ne een a aS Rr EAT ee SR eh enn ee a Fang ane reer mater  reereeearaas or naan ena i gs pe CON ene, nn a 
prenanrnieyrtenteciantenssyeatenea inna eteny teen nen, Senn caren atta et aN wens ont A ey Oe cna UPS 2 OU pC ROR Nt et A are a ene an RN ee 


® 80mA output sink 
capability 

e 30V output breakdown 
voitage 

° Ideally suited as lamp or 

solenoid driver 

° See *42 for standard TTL 
output version 

® See °145 for “LS” version 


DESCRIPTION 


The '45 decoder accepts BCD inputs on 
the Ap to Ax address lines and generates 
10 mutually exclusive active LOW outputs. 
When an input code greater than “9” is ap- 
plied, all outputs are off. This device can 
therefore be used as a 1-0f-8 decoder with 
A, used aS an active LOW enable. 


The '45 can sink 20mMA while mainiaining 
the standardized guaranteed output LOW 
voltage (Vo ,) of 0.4V, but it can sink un to 
80mA with a guaranteed Vo. of less than 
0.9V. 


The ’45 features an output breakdown volt: 
age of 30V and is ideally suited as a lamp 
or solenoid driver. 


PIN CONFIGURATION © 


ern 


EASA EOE IRR EPIC AORRA 3 EER ICE SARNIA, SRI oma 


ener ster aR ene EIA ern IE ar ET NN Neer 


TYPICAL SUPPLY CURRENT 
(Total) 


43mA 


ORDERING CODE 


Ty 


j a COMMERCIAL RANGES | "MILITARY RANGES 
PpeknGr: a # 5% Ta =O°C to +70°C | Voc = 5V + 10%; Ta= - 55°C to + 125°C 
_N7445N r 


Piastic DIP | 


INPUT AND OUTPUT LOADING AND Sana OU v TABL E 


Sa ee ee te, 
PINS DESCRIPTION | 8474 | 

erasers nenaien apenas ncaa NORA ca Gtl einenAsaas ir iii aeneeentiarsn | asset I 4 Sere SAREE Oh aeRO SEENON A WR AER vin SFM SaRNO Sr, HPCRaNS SEAVER MOLE: Cerca st nrneo oe itm ooceteene PRG te oe be tape mene: ratte See eeewmerrmseramen wemee 
Ao-Ax inputs tui | 


— a = Seer ae a omer 4 


A 54/74 unit load (ul) is understood tc be 40pnA typ, and — 1.6mA ij: 


LOGIC SYMBOL LOGIC SYMBOL wha Re ee MG} 


er 


13 12 


45 
ii ee AA NCES Se 4 4 


Ay Aa Ag 


& 6 tf A 
[ee ry a7 
6 é 


Voc =Pin t6 
GND = Pin 8 


gBcpinEe 


3 " 
3 H 
E 

nS AI nes Nena RTO AB CP AY nat OR A RARER SN TORE ITER ere sees reece acsared 


ATO Spe EMER ENCE EPR FM a OSPR A MRA AR REIN OPC NOTHIN BMAP AN RO RO AR :SSLAN ONTO CEERI AEENEEUBRN LGN ALOE NAN PORN EL TAAS I IL MR MNES “RN 


q 
4 


& 
wats 


LOGIC PRODUCTS 


DECODER/DRIVER | 54/7445 


LOGIC DIAGRAM | FUNCTION TABLE 


Cock 
Crt 


De Ble ed 
sea 
=e 
Oo 


(11) (10) (9) 
3 8 7 
( )=Pin number 


Vec= Pin 16 
GND=Pin 8 


i ges fa oli ees aie wae iets ee le le Ga Se eis Rs A add 
pipe oie ape Olen Cle Ooms Gaga wie elke kee aiats les Ss Ol peat oh 
TIrrrTITrTIrI1r1r1rer rrls 
Ee es ae aS 
cn a i aes en Ss i ln main es ee es mito im Sle og 
EETTrTrTrTrrrTIrrrrzrxrsgis 
= ie es ais ie SR Oe Gl eae 2 cal ween em we eee le | 
IErTrTrrIrrerrrrririsrit(s~ 
TETITIITrIrIrrzrrcsxrxriai| 


Ee Oe oe a eee ee ae 
i ea a esl GR cee ec De NE ae ce as HE ee) 
oO GOR sacaanaee Cle pea CAR pees AN occa Ta ace GOR) ces WO po pa 


L 
L 
L 
L 
L : 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


oa a a 


H = HIGH voltage levels 
L = LOW voltage levels 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
cc Supply voltage 
IN 


V 7.0 
V Input voltage ee secre 
I $5 5 


Ta 


Operating free-air temperature range 


PARAMETER 


: eit ee a 
V HIGH-level input voltage 


IH 
Vit LOW-level input voltage _ Mil 


NK Input clamp current Sa 
ee HIGH-level output voltage nt 


lo LOW-level output current jee 
Ta Operating free-air temperature Mi 
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LOGIC PRODUCTS 


DECODER/DRIVER 


94/7445 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


§4/7445 
PARAMETER TEST CONDITIONS' — UNIT 
Min | Typ? Max 
lon HIGH-level output current Vee ME MEM Ma | | 250 uA 
Von pan 30V 
Voo=MIN, Viq= MIN, | lor =20MA | | 


VoL LOW-level output voitage [_—_— eee — 
= MA = 
iam Miu=MAX | tou =80mA | 
| 15 


input clamp voltage Voo= MIN, = hx 


Voo= MAX, V)=2.4V 


Input current at maximum 
input voltage 


HIGH-level input current 


LOW-level input current 


roca paper 


a a 
; Mi | 43 mA 
i 


ee AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate valué specified under 
recommended operating conditions for the applicabis type. 

2. All typical values are are Veg = SV, Ta = 25°C. 

3. Measure icc with all inputs grounded and outputs open. 


Supply current? (total) Voc = MAX 


WAVEFORM FOR INVERTING OUTPUTS 


Vin Vii i) 
ir pores 
Yout VM VM 


Vag = 1.3V for S4LS/74L5, Vag = 1.5V for all other TTL families. 


PORE we ON 2. NR EEE Gm REE | 


| Waveform 1- 


AC CHARACTERISTICS T, = 25°C, Vocg = 5.0V 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay 
tp. Address to output 


Waveform 1 
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LOGIC PRODUCTS 


DECODER/DRIVER 


5AI7445 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 


Vcc Vcc 


PULSE 
GENERATOR 


DEFINITIONS 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
R+ = Termination resistance should be equal to Zgyy of Pulse Generators. 


tTLH. trHL Values should be less than or equal to the table entries. 
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INPUT PULSE DEFINITIONS 


t AMP (V 
0% Ww (Vv) 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


LOGIC PRODUCTS 


GATES 94/7451, LS51, $54 


51, S51 Dual 2-Wide 2-Input AND-OR-Invert Gate 
"LS51 Dual 2-Wide 3-Input, 2-Wide 2-Input AND-OR-Invert Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
| N7451N © N74LS51N 


PlasticSO__| NraussiD_» vaso | 


Flatpack S54S51W e S54LS51W 


FUNCTION TABLE 
51, S51, % ’LS51 


| PINS | DESCRIPTION | __54I74 54/748 Sa/74LS 
1LSul 
PY | Output tout tu roLsul 


All other combinations 


H = HIGH voltage level NOTE 

hee ROW Vollade leva! Where a 54/74 unit load (ul) is understood to be 40uA Ij, and — 1.6mA 1), a 54/74S unit load (Sul) is 50.A Iyyy and 
X = Don't care — 2.0MA ly, and a 54/74LS unit load (LSul) is 20pA Iypy and —0.4mA 41. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


9 
MAKE NO 51, S51 
EXTERNAL wire. f 
CONNECTION 51, "S51 
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LOGIC PRODUCTS 


GATES 54/7454, LS54, $54 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[ParawereR———=Ss=~=~id=Cia es | 
a a 


0 4 
| , ~ 0.5 to - 0.5 to — 0.5 to — 0.5 to -— 0.5 to | 
Ben to “e to Bee to — 30 to — to — 30 to 
Input eunraat +5 45 
Via Voitage applied to output in HIGH =05 to - 0.5 to ~ 0.5 to —0.5 to — 0.5 to -— 0.5 to 
OUT —_ output state + Voc +Voc + Voc + Voc + Voc + Voc 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDI a 


Baise ETER 
if Ta 


Supply voitage 


NOTE 
Vip = +0.7V MAX for 54S at Ta = + 125°C oniy. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPLTS INPUT PULSE DEFINITIONS | 
AMP (Vv) | 


96% 
Vcc Vcc 

o ° NEGATIVE 
PULSE 
OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


9 
10% ov 


DEFINITIONS 


j : t t 
Ry = Load resistor to Voc; see AC CHARACTERISTICS for vaiue. a 


C,_ = Load capacitance includes jig and probe capacitance, see AC CHARACTERIS- 
TICS for vatue. 
Ry = Termination resistance shouid be equal to Zoyy of Pulse Generators. : fae 


D = Diodes are 1N916, 1N3064, or equivaient. 


ITLH: ‘TH _ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATES 94/7451, LS541, $54 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


vo, bowtie she epetet te a Sect 
OL output voltage 


0.25 0.4 


Input clamp 


Input current 
at maximum 
input voltage 


LOW-level 
Hie input current 


Short-circuit 
OS output current? 


Supply current 


(total) Outputs 


LOW 


ee ac AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at Voo=5V, Ta = 25°C. 

3. Igg is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu 

4. Vo. = + 0.45V MAX for 54S at Ta = + 125°C only. lL 

(PHL 


Vu = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vcc = 5.0V 


PARAMETER 


PHL 


54/74 54/74LS en 
C, = 15pF, a “aie | War R, = 2kQ C, = 15pF, coco UNIT 


TEST CONDITIONS 
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LOGIC PRODUCTS 
GATE 54/7 4LS54 
Four-Wide Two- & Three-Input AND-OR-Invert Gate 


mune TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
| DELAY (Total) 


ORDERING CODE 


Vec =5V +5%;Ta= 0°C to + 70°C Vec =5V +10%; Ta= —55°C to +125°C 


N74LS54N 


Plastic SO N74LS54D 


PACKAGES 


FUNCTION TABLE 


INPUTS OUTPUT 


INPUT AND OUTPUT LOADING 


patefc{o{et{ri[a{u{[y{[«]{ oy 
H | HIX |X | X KK XY Oe Pex L AND FAN-OUT TABLE 
X X H H H X X X X X L 
ae oe ce oe ee ee ee ee ee ae L | PINS | DESCRIPTION | 54/74LS 
H = HIGH voltage level NOTE 
L = LOW voltage level Where a 54/74LS unit load (LSul) is 20uA |y,4 and 
X = Don't care -0.4mA ti. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE 94/74LS54 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


| 
[iy Input eurent ———SSSCSCS~C~—~SsS~S~i Do a to 
v 


54/74LS 
PARAMETER UNIT 


Vin HIGH-level input voltage ee 


lon HIGH-level output current 


lot LOW-level output current Peele 
Ta Operating free-air temperature [a eae 


ars [so 
oe | we | 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 


10% 


DEFINITIONS 


Ry, = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Rr = Termination resistance should be equal to Zoyt of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH) tTHL Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


GATE Fos 41741854 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 


; sacle 
PARAMETER TEST CONDITIONS’ UNIT 


area a oe 
varie vaehacloveMak Pare er tae 


Voc = MIN, Vi4 = MIN 


Vo. LOW-level output voitage 


LC a 
eee ae es 


Input current at maximum Voc = MAX, V, = 7.0V 

input voltage 

HIGH-level input current Voc = MAX, V) = 2.7V 
LOW-level input current Voc = MAX, V,= 0.4V 


Short- cclreutt output eee MAX ~ 100 mar 
current 
Supply current (total) Voc = MAX 
| loc. Outputs LOW | Outputs LOW Nt eet ‘ 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORM 
recommended operating conditions for the applicable type. 

2. All typical values are are Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT = + 0.5V and Voc = Veo MAX + 0.5V. Not more than one WAVEFORM FOR INVERTING OUTPUTS 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 


Vv 
VIN M Vm 


na aes 
Vout Vm Vm 


Vy = 1.3V for 54LS/74LS, Vig = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1T, = 25°C, Veo = 5.0V 


54/74LS 
C,=15pF, Rp=2kQ | UNIT 


teu Propagation delay Waveform 1 ra ns 
teHL 20 


PARAMETER TEST CONDITIONS 
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LOGIC PRODUCTS 


GATE 04/74S64 


Four-Two-Three-Two-Input AND-OR-Invert Gate 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 
DELAY (Total) : 


ORDERING CODE 
| COMMERCIAL RANGES MILITARY RANGES 
PRURAGES Voc = 5V £5%; Ta 20°C to +70°C | Voc =5V + 10%; T, = — 55°C to + 125°C 


FUNCTION TABLE 


| xX Pap ee ae ae ae | 


Xx X xX | 
H | H}|HI}HI{X |X] XxX | xX | xX 
X |X |X |X | H]|HI| HI] XxX |] Xx | 
xX {|X |X |X] xX {x tx | Ht dH 


All other combinations 


INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 


PINs | DESCRIPTION | SaaS | 
H = HIGH voitage level NOTE 


L = LOW voitage level A 54/748 unit load (Sul) is 50pA ijpy and — 2.0MA tj. 
X = Don't care 


x «x «KT 


xx KT 


PIN CONFIGURATION 


LOGIC SYMBOL (IEEE/IEC) 
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an eaten 
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ane AR AENEAN 
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LOGIC PRODUCTS 


GATE 


54/74S64 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voltage 


Vin Input voltage 


hin Input current 


Vout Voltage applied to output in HIGH output state 


Ta Operating free-air temperature range 


—~0O.5to + Voc 
—55 to +125 


0 to 70 °C 


LOW-level input voltage 


lik Input clamp current 
loH HIGH-level output current 


lot LOW-level output current 
A 


Operating free-air temperature 


T 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


AMP (V) 
90% 
Vcc vec 

Y 9 NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


i} 
10% ov 


DEFINITIONS 


R,_ = Load resistor to Vcc; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 
Ry = Termination resistance should be equal to Zoyrt of Pulse Generators. 
= Diodes are 1N916, 1N3064, or equivalent. 
trLH: ttHL Values should be less than or equal to the table entries. 
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INPUT PULSE REQUIREMENTS 
FAMILY 


54LS/74LS 3.0V = 500ns 15ns 6ns 


548/748 


LOGIC PRODUCTS 


GATE 04/74S64 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! sel nb 

Typ? | Max 

V HIGH-level output voltage Voc= MIN, Vip = MAX, Ion = MAX |__| oes 

V LOW-level output voltage Vec= MIN, Vig = MIN, lo, = MAX | Mil 
V 


Input clamp voltage Voc= MIN, 1, = Ix 


Input current at maximum Voc = MAX, V,=5.5V 
input voltage 


OH : 
OL ‘ 
IK 
I, 
ne HIGH-level input current Voc = MAX, V,=2.7V 
lie F 
Os 
cc 


LOW-level input current Vcc = MAX, V,=0.5V 


Short-circuit output _ 

, Z ) 7 P locy Outputs HIGH 
u current (tota Voc = MAX 

PPly ( ) he loot Outputs LOW 


ee AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 


2. All typical values are are Voc = BV, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. log is tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Va Vu 


en rn 
Vout VM VM 


Vi = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 


oo 
on 


GW | 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER 


PHL 


54/74S 


C, = 15pF, R, = 28002 | UNIT 
5.5 
55 


TEST CONDITIONS 
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LOGIC PRODUCTS 


FLIP-FLOPS 


54/7473, LS73 


DESCRIPTION 


The ’73 is a dual flip-flop with individual J, 
K, Clock and direct Reset inputs. The 7473 
is positive pulse-triggered. JK information 
is loaded into the master while the Clock 
-iS HIGH and transferred to the slave on the 
HIGH-to-LOW transition. For the 7473, the 
J and K inputs should be stable while the 
Clock is HIGH for conventional operation. 


The 74LS73 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable one setup time prior to the HIGH-to- 
LOW Clock transition for predictable op- 
eration. 


The Reset (Rp) is an asynchronous active 
LOW input. When LOW, it overrides the 
Ciock and Data inputs, forcing the Q out- 
put LOW and the Q output HIGH. 


PIN CONFIGURATION 


4-04 


Dual J-K Flip-Flop 


TYPE TYPICAL fmax TYPICAL phi CURRENT 


ORDERING CODE 


PACKAGES | COMMERCIAL RANGES 


MILITARY RANGES | 
Veo = 5V £5%; Ta=0°C to + 70°C | Voc =SV + 10%; Ta = — 55°C to + 125°C 
Ceramic DIP een eis all S5473F ° S54LS73F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
Where a 54/74 unit load (ul) is understood to be 404A I),4 and -—1.6mA l),, and a 54/74LS unit load (LSul) is 204A 1),4 
and -—0.4mA He ; 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


FLIP-FLOPS 94/7473, LS73 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 
Ro | CPO | a | kK 


Asynchronous Reset (Clear) 
Toggle 

Load ‘‘0” (Reset) » 
Load ‘‘1’’ (Set) 
Hold ‘‘no change”’ 


eee ees 


-7-73 X< 


x 
h 
h 
| 
| 


H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi- 
tion.'4 . 
L = LOW voltage level steady state. 
! = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi- 
tion.'4 
q = Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 
X = Don't care. 
SL = Positive Clock pulse. 
NOTES 


a. The J and K inputs of the 7473 must be stable while the Clock is HIGH for conven- 
tional operation. 

b. The 74LS73 is edge triggered. Data must be stable one setup time prior to the 
negative edge of the Clock for predictable operation. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | 54s] ALS 74LS UNIT 
Vin 5. 
5 


0 7 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
5 


7 
7 
— 30 to — 30 to — 30 to — 30 to 
: — 0.5 to — 0.5 to — 0.5 to -— 0.5 to 


Tr. Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


2.0 


H 
L LOW-level output current 
A Operating free-air temperature 


50 

an 

aa 

ae 

, et 

ci] 
‘ -— 
ane 

ae 
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LOGIC PRODUCTS 


FLIP-FLOPS | Z — §4/7473, LS73 


DC ELECTRICAL. CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise mate’ 


TEST CONDITIONS’ UNIT 
| [Min | Typ? | Max | min | Typ? | Max | 


=MIN,V,=Max,| Mil | 24 [ 34 [| 25 | 34 | |v | 


2a [aa] [ar[ sal |v 
Vo. LOW-level output voltage 


< 


< 


ie ax Tigeama [rast |_| 

[Vix Input clamp votage | ——-Voo=MIN=ie | «| «d= 
| rvi=s5v | Alinputs | |_| 

Ps.Kinputs [| 

PRoinputs | |_| 

PeFinputs | |_| 

Pa Kinputs | 

| Rotnputs | 

| CP inputs | 

J, K Inputs 


Input current at maximum 
input voltage 


Ww] — aia 
oO 
eis [se ls 


ie HIGH-level input current 


8 
Oo 


aS 
oO ob 
oi 


| 
_ 
oO 


| 
= 
NS) 
nN 
ro) 


Nie LOW-level input current 


Short-circuit output 
OS current? 


loc ‘Supply current? (total) 


NOTES 

1. For conditions shown as MIN or MAX,-use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. With the Clock input grounded and all outputs open, Ic¢ is measured with the Q and Q outputs HIGH in turn. 


i 
ro) 
ba | 

| 
nN 
oO 


| | | 

—_h —s oO 

8/18 re 
Z3i/3/31/313 135 [er 
323 |3]3 [a5 [5 


—_ 

ro) 
| | 
or | & 
™N] ph 


fe 
Oo 


tei Propagation delay Waveform 1, ’LS73 
ty Clock to output Waveform 3, '73 


— tery Propagation delay | 
ee A, to output | | aeverarn 2 | | 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, tz, pulse width or duty cycle. 


LOGIC PRODUCTS 


FLIP-FLOPS (§4/7473, LS7 


AC SETUP REQUIREMENTS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS ssl ssl UNIT 


| Min | Max {Min | Max 
| _twiH) Clock pulse width (HIGH) | Waveform) | 20 | TT 
| twit) Clock pulse width (Low) | Waveform) Ta? TT 
ae aan a ea 
[AEE (Sane FAR ee 
ae as ee oe eee 


twiL) Reset pulse width (LOW) 
ts Setup time J or K to Clock!) 


a 
<a 
Tas | 
[as 
a 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND RESET TO OUTPUT DELAYS, 
HOLD TIMES, CLOCK PULSE WIDTH RESET PULSE WIDTHS 


tPHL 


Vu 


Waveform 1 Waveform 2 


PROPAGATION DELAY AND fax 


cr ce Ae, Cn 


= ta i 1 
J 
Vu 


PR 
So 
3 as - : 4 ” | 


Waveform 3 


Vy = 1.3V for 54LS/74S: Vy = 1.5V for all other TTL famillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


FLIP-FLOPS  §= = §4/7473, LS73 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 
90% 


Vcc VCC 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 
Ampli Pulse Width | t 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. sit alec Melba TLH | ‘THE 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. S4LS/74LS | 3ov | 1MHz | s00ns | isns | 6ns | 

trLH: ttH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


aS Sa RT PS ESS A MA DATEL AG ASPET SPE aR POP OT VSS EPL TARAS BOA PN rT 
pay 
a TE FO ES ERATE A A RE CD Pe OR RS TASTE PA AP ACTS RLS LIEN 


FLIP-FLOPS 


04/7474, LS74A, S74 


DESCRIPTION 


The '74 is a dual positive edge-triggered 
D-type flip-flop featuring individual Data, 
Clock, Set and Reset inputs; also comple- 
mentary Q and Q outputs. 


Set (Sp) and Reset (R_) are asynchronous 
active-LOW inputs and operate indepen- 
dently of the Clock input. Information on 
the Data (D) input is transferred to the Q 
output on the LOW-to-HIGH transition of 
the clock pulse. The D inputs must be 
stable one setup time prior to the LOW-to- 
HIGH clock transition for predictable 
operation. Although the Clock input is 
level-sensitive, the positive transition of 
the clock pulse between the 0.8V and 2.0V 
levels should be equal to or less than the 
clock-to-output delay time for reliable op- 
eration. 


PIN CONFIGURATION 


ORDERING CODE 


N7474N 
Plastic DIP 
Ceramic DIP 


LLCC 


e N74LS74AN 


N74S74N 


Dual D-Type Flip-Flop 


TYPICAL tyay TYPICAL cue CURRENT 


7474 25MHz 
74LS74A 33MHz 


COMMERCIAL RANGES MILITARY RANGES 


$5474F ° SS5S4LS74AF 


S54S74F 


S5474W e S54LS74AW sO 


S54LS74AG 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


17mMA 
4mA 


Where a 54/74 unit load (ul) is understood to be 40uA I),y and — 1.6mA ly, a 54/745 unit load (Sul) is 50uA 1),4 and 
— 2.0MA Iy_, and 54/74LS unit load (LSul) is 20uA |),4 and - 0.4mA |j,. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


FLIP-FLOPS 84/7474, LS74A, $74 


LOGIC DIAGRAM MODE SELECT—FUNCTION TABLE 


OPERATING MODE 


Asynchronous Set 
Asynchronous Reset 


(Clear) 
Undetermined 
Load ‘1’ (Set) 
Load ‘‘0” (Reset) 


‘H = HIGH voltage level steady state. _ 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level steady state. 

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

1 = LOW-to-HIGH clock transition. 

NOTE 

(a) Both outputs will be HIGH while both Sp and Rp are LOW, but the output states 

are unpredictable if Spy and Rp go HIGH simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[_—SPARAWETER——~=~=~“‘“w;SC#*SC*S«wS S| was || 
[Veo Supply wore —=S~=~“~*~‘~srCC ti to of 0 
J 5 1 


7 
insucveltaae — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to V 
IN P g +5.5 +7.0 +55 +55 +7.0 +5.5 
V Voltage applied to output in HIGH — 0.5 to — 0.5 to — 0.5 to — 0.5 to —0.5 to ~— 0.5 to V 
ma output state + Voc + Voc +Voc +Voc +Voc + Voc 


Ta Operating free-air temperature range —55 to +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


54/74 54/74LS 
PARAMETER 


fe one Pate te e 
Com! | 4.75 | 5.0 | 5.25 | 4.75 | 50 | 5.25 | 4.75 


Vit LOW-level input voltage | Mi 


Loe 
ae al 
ees ay 
flix Input clamp current | 
lon HiGH-level output current ||| = 400 

a ee 
a ae 
Ca 
esd 


Nh 
Oo 


lo LOW-level output current | Mil_| 
Com’! 
— 55 
Ta Operating free-air temperature | Mil | - 55 


NOTE 
Vip = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


FLIP-FLOPS 54/7474, LS74A, S74 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! sill fe S4/74LS74A 54/74S74 
2 | Max | Min | Typ? | 


HIGH-level deat Ae AN | mil | 24 — 
Von Output cc tora : 

LOW-level | Voc=MIN, lo, = MAX 
Voi output Vin = MIN, 

voltage Vip = MAX 74LS 


i 

i 

ees 
Ca 
= 5. Leet 

ead 

Eee 

eso 


U 


~ 
< 
TS 
~| 
< 
ae] 
~ 


Po 
on 
[oy 
> 
ae) 
or 
(es) 
> 


o/ 9} | w 
POpPry, BL aA 


i 
_~ 
oO 
W 
> 


< |<|<|<|] <j<| 2 
= 


J 
_ 
NO 


Input 

current at 
I, maximum 
input 
voltage 


— 
2) 


Ver = MAX 
HIGH-level | °° 
lig Input 
current 


i= 


on ko) bo 
th | oa ey 
nif 
~“ 
ZIZ(3ZI3S ISIE TS ]eE EE 313;3 {3 [3 


& | PO 
O;O 


CP input 


—/ a 
ol 
{olan 


= 
oO 
oO 


LOW-level 
I, input 
current® 


Voc = MAX 


Nh 
] I 
Wi 
als 


=" 
co 
~“J 
8 
(=) 


CP input 
log output Veo = MAX e S67 220 -100 
current 


ces 
(o) O};o |. De) : 
Oro : ; 


> PLS | Pi>|> 


Supply cur- 
| Ver = MAX 
CC rent? (total) ia 

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. log is tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one 


Wr 


. Measure Ioc with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn. 
. Set is tested with reset HIGH and reset is tested with set HIGH. 
. Vo_= + 0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


Maximum clock 
'MAX frequency 
tpLy Propagation delay 
toy Clock to Output Waveform 1 
Propagation delay 
Set or Reset Waveform 2 
to output CP = HIGH 


Set or Reset to Waveform 2 
Output | | CP= LOW 


NOTE 
Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on t,, tz, pulse width or duty cycle. 


onan 
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LOGIC PRODUCTS - 


FLIP-FLOPS 


AC SETUP REQUIREMENTS T, = 25°C, Veg =5.0V 


Set or reset pulse width 


Setup time (HIGH) data to 
clock 


Setup time (LOW) data to 
(0) clock | 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 


| t, (H) Waveform 1 


'PLH 
Q Vu Vm 
tPLH ; Lear 
Q VM Vm 


. PARAMETER TEST CONDITIONS aii 
Se ee ee 
nein O_o ae BB 


| tw(H) Clock pulse width (HIGH) _ 
| twit) Clock pulse width (LOW) 


54/7474, LS74A, S74 


| Waveform1 | 1 


SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 


ae 
SET (Sp) Ve Vm 


'PLH tpHL 


Se A ne An 


+ tPHL 


tPpLH 


Q Vu 
Vy = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 


The shaded areas indicate when the input is permitted to change for 


predictable output performance. 
Waveform 1 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc vec 


PULSE 
GENERATOR 


DEFINITIONS 
Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes Hig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 
DO =Diodes are 1N916, 1N3064, or equivatent. 
trLH. trH_ Values should be less than or equal to the table entries. 
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Waveform 2 


INPUT PULSE DEFINITIONS 


AMP (V) 


90% 
NEGATIVE 


PULSE 
OV 


AMP (V) — 


POSITIVE 
PULSE 


10% 


Vm = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


ea ee PULSE REQUIREMENTS 


FAMILY 
ee a 
54LS/74LS 3.0V 1MHz af et 6ns 


LOGIC PRODUCTS 


LATCHES 


94/7475, LS75 


e 4-bit bistable latch 

e Refer to 54LS/74LS375 for 
Vcc and GND on corner 
pins 


DESCRIPTION 


The '75 has four bistable latches. Each 
2-bit latch is controlled by an active HIGH 
Enable input (E). When E is HIGH, the data 
enters the latch and appears at the Q out- 
put. The Q outputs follow the Data inputs 
as long as E is HIGH. The data on the D in- 
puts one setup time before the HIGH-to- 
LOW transition of the enable will be 
stored in the latch. The latched outputs re- 
main stable as long as the enable is LOW. 


PIN CONFIGURATION 


Quad Bistable Latch 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 
18Nns (tpi H) 


9ns (tpH.) 
ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc = SV + 5% Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
Ceramic DIP ed S5475F ° S54LS75F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


Where a 54/74 unit load (ul) is understood to be 40pA Ijpy and — 1.6mA lj_, and a 54/74LS unit load (LSul) is 20nA I),4 and 
~ 0.4mA. ; 


10ul 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 5 
GND = Pin 12 
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DESCRIPTION 54/74LS ——— 


LOGIC PRODUCTS 


LATCHES Oo 54/7475, LS75 


LOGIC DIAGRAM | | | _ MODE SELECT—FUNCTION TABLE 


a a oe 
Pott x [is | 


ees 
H 
=n 


TO OTHER LATCHES a. H = HIGH voltage level 

L = LOW voltage level 

X = Don’t care 

q = Lower case letters indicate the state of referenced output one setup time prior to 
the HIGH-to-LOW Enable transition. 


PARAMETER UNIT 
Vin 
A 


~0.5 to —0.5 to ~0.5 to —0.5 to 
— 30 to — 30 to — 30 to ~ 30 to nk 
+5 +1 +5 +1 
-0.5 to ~0.5 to —0.5 to ~0.5 to | 


T Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER | 
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LOGIC PRODUCTS 


LATCHES 94/7475, LS75 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 
i Vec= MIN, Vin = MIN, 
Von HIGH-level output voltage ViL= MAX, lo = MAX Con'l 
lop = MAX 
Com'l 


Vix input clamp voltage Vec= MIN, = "4 


Input current at maximum 2 
input voltage Yoc= Minn V,=7.0V 


V; Ps 2.4V 7 
E inputs 
ly  HIGH-level input current Voc = MAX 
D inputs 
Vj,=2.7V 
bie LOW-level input current Voc = MAX | V,=0.4V 
Short-circuit output 
OS current? 


| 
lcc Supply current‘ (total) 


z 
ie | 
> 
rm 
n 
~“ 
a 


Vo. LOW-level output voltage 


Ms ° i 
8s aa on 
c 
- EF ITE TE TE 
33/3[3|3|3 [5 [5[5|2|2|2]4|<|<|<|<|<] § 


= 
ra) 
ro) 


| Min | Typ? 

| 25 | 34 | 
P| 0.25 
P| 0.36 | 
| | 0.25 

a 
ees 
aa 
ane (ee 
(ae a 
ee ee 
a ae 
ca es 
ee aa 
a 
Ea 
-20 | | 
| | 63 | 
as 


as 
RO 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Iog is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure !Icc with all inputs grounded and all outputs open. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER 


teLy Propagation delay 

teHL Data to Q output Wayetonn) 

teLH Propagation delay 40 
tpy, - Data to © output maverolns 15 


54/74 54LSI74LS 
C,=15pF, R,=4002 | C,=15pF,R,=2kQ | UNIT 


30 
25 


TEST CONDITIONS 


teLH Propagation delay 

teHe Enable to Q output Waveform 3 
teLH Propagation delay 

teHL Enable to Q output Waveform 3 
AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


tw Enable pulse width Waveform 3 
t, 
h 


t 


Setup time, Data to Enable 
Hold time, Data to Enable 


LOGIC PRODUCTS 


AC WAVEFORMS 


~PROPAGATION DELAY DATA PROPAGATION DELAY DATA 
TO Q OUTPUTS TO Q OUTPUTS 


=a jena 
Waveform 1 Waveform 2 


Viv = 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


LATCH ENABLE TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 
AND LATCH ENABLE PULSE WIDTH 


tg(H) 


Vu 


"TiN, Lid 


Waveform 3 Waveform 4 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS ne INPUT PULSE REQUIREMENTS 
Ry, = Load resistor to Voc; see AC CHARACTERISTICS for value. sul arb Mudd bool alc a 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 | 3ov | imHz | s00ns | 7ns | ns | 
TICS for value. 

Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. paesiiaks | 3ov_ | mz | soons | t5ns | ns | 

tTLH tTHL Values should be less than or equal to the tabie entries. 
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LOGIC PRODUCTS 


econ." ene SoA CAT BORO Pat OEY RAETEUOY Bs Aer So APR ARREARS 5 nA PU NA on AOU el A A SPS PEE A POraa ea AO RSENS SA 


a rete tanintery lenin aratetrataennnrmmaiarreety 


FLIP-FLOPS 54/7476, LS76 
Dual J-K Flip-Flop 


TYPE TYPICAL tuax TYPICAL surety CURRENT 


DESCRIPTION 


The ’76 is a dual J-K flip-flop with individ- 
ual J, K, Clock, Set and Reset inputs. The 
7476 Is positive pulse-triggered. JK infor- 
mation is loaded into the master while the 
Clock is HIGH and transferred to the slave 
on the HIGH-to-LOW Clock transition. The 
J and K inputs must be stable while the 
Clock is HIGH for conventional operation. 


The 74LS76 is a negative edge-triggered ORDERING CODE 


flip-flop. The J and K inputs must be COMMERCIAL RANGES MILITARY RANGES 
stable only one setup time prior to the Voc =5V 5%; Ta=0°C to +70°C | Voc =5V + 10%; Ta = —55°C to + 125°C 
HIGH-to-LOW Clock transition. 


The Set Sp) and Reset (Rp) are asynchro- | Ceramic DIP Me a on tt ee ae S5476F e S54LS76F 
nous active LOW inputs. When LOW, they Flatpack foe al S5476W s S54LS76W 


override the Clock and Data inputs, forc- 
ing the outputs to the steady state levels 
as shown in the Function Table. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Data inputs 
NOTE 


Where a 54/74 unit load (ul) is understood to be 40uA ty,4 and — 1.6mA 1), anda 54/74LS unit load (LSul) is 20uA IY 
and —0.4mA NL: 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


FLIP-FLOPS - -§4/7476, LS7 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 


sofRo] oma TK | a | a 
Asynchronous Set L|H X X}|X |] H L 
Asynchronous Reset (Clear); H | L X X | X L | H 
Undetermined) L}t} xX |X}]xX]HIH 
Toggle Hi} H} JL} hi hl qiq. 
Load ‘‘0’’ (Reset) H}|H] JL i | h L H 
Load ‘'1”’ (Set) H/)/H}] JL hil H L 
Hold ‘‘no change” H|H}] FLEET I q q 
H =HIGH voltage level steady state. 
h =HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi- 
sec (C 
tion. 
L =LOW voltage level steady state. 
| =LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi- 
tion. 
q = Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 
X = Don't care. 
SL = Positive Clock pulse. 
NOTES 


a. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states 
are unpredictable if Sp and Rp go HIGH simultaneously. 

b. The 74LS76 is edge triggered. Data must be stable one setup time prior to the 
negative edge of the Clock for predictable operation. 

c. The J and K inputs of the 7476 must be stable while the Clock is HIGH for conven- 
tional operation. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | A 54LS 
1 


— 0.5 to —0.5 to — 0.5 to — 0.5 to 
| Input current | =e SOG m | 
NN P +5 + | 
: —0.5 to — 0.5 to —0.5 to 
Vout Voltage applied to output in HIGH output state 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


wax 


(eee San ee 
He towtemmensemen Espen 


Nk Input clamp current aa 
lou HIGH-level output current Le 
} 7 


LOW-level output current | Mil 


Ta Operating free-air temperature 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/7476, LS76 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/7476 54/74LS76 
PARAMETER TEST CONDITIONS! 
Voy HIGH-level output voltage Veo MIN via MIN evils MAS 
lon = MAX 
Vec= MIN, lop = MAX 
Vit = MAX, C 


Vin= MIN lo.=4mA_ | 74LS 
Voc=MIN, |= Ix 
V, = 5.5V 
J, K Inputs 
Sp) Rp 
CP Inputs 
J, K Inputs 
Sp, Rp 
CP Inputs 
J, K Inputs 


Cc 
= 
= 


wl ola 
bal ATT 
LS] 


oO 
1) 
On 


O 
.o) 


ce) 

2: 
Oo 
#) 
ai 


Vo. LOW-level output voltage 


Vix Input clamp voltage 


Input current at maximum 
| input voltage 


| nh 
oh. 
= & 


Voc = MAX 


ie HIGH-level input current Voc = MAX 


| \ 
= 3 
no] ao] 
c c 
~- -—- 
o a 


Sp, Rp Inputs 
CP Inputs 
" J, K Inputs 
Voc = MAX, V, = 0.4V Sp, Rp Inputs 
CP Inputs 


l 
° 
bh 


| 
(o) 
oo 


I, LOW-level input current® 


| | ce ft 

on — oj; 

N o oO 
ed 
~l 


I 

_ 

OD . 
Oo 


Short-circuit output 
OS current? 


lcc Supply current? (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. ; 

3. log is tested with Voy7 = + 0.5V and Voc = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one se- 
cond. 

4. With the Clock input grounded and all outputs open, Icc is measured with the Q and Q outputs HIGH in turn. 

5. Sp is tested with Rp HIGH, and Rp is tested with Sp HIGH. 


Veg = MAX 


I 
on 
~J 

| 
— 
Oo 
© 


| Voc = MAX 


4 
cooks © O jr 


O 
fe) 


AC CHARACTERISTICS 1, = 25°C, Voo=5.0V 


PARAMETER 


54/74 54/74LS 
C, = 15pF, R, = 4000 C, = 15pF, R, = 2kQ UNIT 
MHz 


TEST CONDITIONS 


teLH Propagation delay Waveform 1,’LS76 20 
teHL Clock to output Waveform 3, ’76 30 
tery Propagation delay 25 20. | 
teHL Sp Or Roto output NVave rolls 40 30 


NOTE 
Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on t,, ts, pulse width or duty cycle. 
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LOGIC PRODUCTS 


FLIP-FLOPS 54/7476, LS76 


AC SETUP REQUIREMENTS 1, = 25°C, Veg =5.0V 


54/74LS 


UNIT 


il) Reset pulse width (LOW) | Waveform | _25 | 
Setup time J or K to Clock’) | Waveform 1 ee a 


=e 
th, Hold time J or K to Clock Waveform 1 


p Max | Min | Max | 
ae ae 
PE en eae 
aa 2 eee 
[aaa (ee) Cees 
eee eee ee 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS, 
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS 


Waveform 1 Waveform 2 


PROPAGATION DELAY AND fax 


— litmax a tw “— 
| 
cP Vv 


Sete 


Waveform 3 


Vu = 1.3V for 54LS/74S: Vy = 1.5V for all other TTL famillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


FLIP-FLOPS 54/7476, LS76 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 
90% 


Vcc vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS 
Amplitud Rep. Rate Pulse Width | t t 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. : THL 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 
Ry = Termination resistance should be equal to Zqyr of Pulse Generators. S4LS/74LS | sov | 1MHz =} sons | 15ns | ens | 


tTLH. trH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


“ADDERS 


54/7483, LS83A_ 


High speed 4-bit binary 
addition 

Cascadeable in 4-bit 
increments 

LS83A has fast internal 
carry lookahead 

See’283 for corner power 
pin version 


DESCRIPTION 


The ’83 adds two 4-bit binary words (A, 
plus B,) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(24-24) and the outgoing carry (Coyr) ac- 
cording to the equation: 


Cin + (Ay + By) + 2(An+ Bo) + 4(A3 + Bs) 
+ 8(A,4 + B,)= Ly + 225+ 4X 3+ 8r, 
+ 16Coyrt 


Where (+) = plus. 


Due to the symmetry of the binary add 
function, the ’83 can be used with either 
all active-HIGH operands (positive logic) 
or with all active-LOW operands (negative 
logic). See Function Table. With active- 
HIGH inputs, C,, cannot be left open; it 
must be held LOW when no “carry in” is 
intended. Interchanging inputs of equal 
weight does not affect the operation, thus 
Cin, Ai, By, Can arbitrarily be assigned to 
pins 10, 11, 13, etc. 


PIN CONFIGURATION 
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4-Bit Full Adder 


TYPICAL SUPPLY CURRENT 


| TYPICAL ADD TIMES 
- TYPE (Two 8-bit Words) 


(Total) 
7483 23ns 66mMA 
74LS83A 25ns 19MA 


ORDERING CODE 


PACKAGES 


[Fiapack [SS 


S5483F 
S5483W—Oté«ée 


SS4LS83AF 
SS4LS83AW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 54/74 
Ai By) As, Bas Cy inputs —Sst(‘<ié‘tSt*~*éT aa 
| Inputs | ful Ce el 
aa 

— 

Outputs 10ul 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40yA Iy,4 and — 1.6mMA1, and a54/74LS unit load (LSul) is 204A I),4 and 
—0.4mA Ih. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10118 7 3 4 1 #16 


A; By Ag Bo Ag Bg Ag By 


GND = Pin 12 


LOGIC PRODUCTS 


ADDERS 94/7483, LS83A 


LOGIC DIAGRAM 


54/7483 


(2) INTERNAL 
CONNECTIONS 


Veoc= Pin 5 
GND = Pin 12 
( )= Pin numbers 


54LS/74LS83A 
B3 


( )= Pin numbers 


(4) Voc = Pin 5 


GND = Pin 12 
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LOGIC PRODUCTS 


ADDERS -_ -§4/7483, LS83A 


FUNCTION TABLE 


[ems [ew [A [ee [m1 1%] &]%[h] ele [h | Con 
Taaivorigh | ofol+fol+}+{olol+{+]+1]o[o] 4 | aoseery 
[aaivecow [a+ f+fol+fofo][+]+fololfo]s [+] 0 | teanyssron 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | 54s SAL 74LS UNIT 
IN 5. 7 
5 1 
A 


— 0.5 to — 0.5 to — 0.5 to -— 0.5 to 
Inout current — 30 to — 30 to — 30 to — 30 to on 
x + + +5 +1 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state £ Ver 


T Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Vin HIGH-level input voltage ; 


V;, LOW-level input voltage 


lx Input clamp current 


lon HIGH-level output current 


lo, LOW-level output current 


T, Operating free-air temperature 
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LOGIC PRODUCTS 


ADDERS 


94/7483, LS83A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER 


| Voo= MIN, Via = MIN, a 
VoL LOW-level output voltage Vee MIN, Com’! A 
[vac Wout stamp ois [Vege MIN wi] 


Input current at maximum =: [ABinputs _| 
l, Input voltage Voc = MAX A,B inputs 
Cin input 


hi HIGH-level input current 


LOW-level input current 


Short-circuilt output 
OS current? 


Supply current (total) 


loc 


NOTES 


—_ 


oh 


. For conditions shown as MIN or MAX, use the ap- 


propriate value specified under recommended 
Operating conditions for the applicable type. 
All typical values are at Voc = SV, Ta = 25°C. 


. log is tested with Voy = +0.5V and Voc=Vcc 


MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 


outputs — 
open 


54/7483 


TEST CONDITIONS' 


Voc = MAX 
A,B albeit 
V; = 2.7V 


A; ,B, »A3,B3 Cin, 


a 

ed 
_ A,,B, ,A3,B3,Ciny 

an 


All inputs grounded a aa 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


a 
faa ao 


[min [ tye? [ Max [ min | typ? | Max | OY 
cD ae es 


| mA | 
All B inputs low, other 
pate 2 Oa a ES 


WAVEFORM FOR NON-INVERTING OUTPUTS 


Vout 


Vay = 1.3V for 54LS/74LS, Viy = 1.5¥ for all other TTL families. 


Waveform 1 


Waveform 2 
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LOGIC PRODUCTS 


ADDERS _—C ae 54/7483, LS83A 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


TEST CONDITIONS 


PARAMETER 


54/74 54/74LS | 
C, = 50pF, R, = 4000 ee Rp=2k0 =| UNIT | 


teLH Propagation delay 
teHL Cin to Ly 


tei Propagation delay W : a 
aveforms 1 & 2 

teHL Cin to Lp 

teLH Propagation delay Waveforms 1 & 2 co 

teHL Ci to Lg 

teLH Propagation delay Waveforms 1 & 2 

teHL Cin to Ly 


Waveforms 1 & 2 


teLH Propagation delay 
teyL A; or B; to ; Waveforms 1 & 2 


tecH Propagation delay Waveform 2 
teyi Cin to Court R, = 7800 for 54/7483 


teLH Propagation delay Waveforms 1 & 2 
tout Aj or B; to Court RL= 78002 for 54/7483 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


Vcc VCC 
, 7 NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


FAMILY INPUT PULSE REQUIREMENTS 


a 


DEFINITIONS 


R_ = Loau resistor to Voc; see AC CHARACTERISTICS for value. 

C.. = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Rr = Termination resistance should be equal to Zout Of Pulse Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

trLH: trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


COMPARATORS 


94/7485, LS85, $85 


e Magnitude comparison of 
any binary words 

e Serial or parallel 
expansion without extra 
gating 

e Use 54S/74S85 for very 
high speed comparisons 


DESCRIPTION 

The ’85 is a 4-bit magnitude comparator 
that can be expanded to almost any 
length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4-bit inputs are weighted 
(Ap-—A3) and (By B3), where A3 and B, are 
the most significant bits. 


The operation of the ’85 is described in the 
Function Table, showing all possible logic 
conditions. The upper part of the table 
describes the normal operation under all 
conditions that will occur in a single 
device or in a series expansion scheme. In 
the upper part of the table the three out- 
puts are mutually exclusive. In the lower 
part of the table, the outputs reflect the 
feed-forward conditions that exist in the 
parallel expansion scheme. 


The expansion inputs I,.g, I~sg, and 
lacpare the least significant bit positions. 
When used for series expansion, the 
A>B, A=B and A<B outputs of the least 
significant word are connected to the cor- 
responding I,.g, lacp, and I, eg inputs of 
the next higher stage. Stages can be 
added in this manner to any length, but a 
propagation delay penalty of about 15ns is 
added with each additional stage. For 
proper operation the expansion inputs of 
the least significant word should be tied 
as follows: |, .3 = LOW, I,.g—= HIGH, and 
Ia <B> LOW. 


PIN CONFIGURATION 


ORDERING CODE 


N7485N® 
N74S85N 


Ceramic DIP 


LLCC 


COMMERCIAL RANGES 
Vec =5V +5%; Ta =0°C to + 70°C 


N74LS85N 


N74LS85D e N74S85D 


4-Bit Magnitude Comparator 


TYPICAL PROPAGATION 
TYRE DELAY 


TYPICAL SUPPLY CURRENT 
(Total) 


MILITARY RANGES 
Voc = SV + 10%; Ta = — 55°C to + 125°C 


S5485F ° S54LS85F 
$54S85F 

S5485W ° S54LS85W 
S54S85W 


S54LS85G 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


[PINs | DESCRIPTION | Sa7a_[ swras_[_sarais | 
; 
[Ace ace, As@ [Outputs | vou sur sousut 


A §4/74 unit load (ul) is understood to be 404A I4y and —1.6mA Ij, a 54/748 unit load (Sul) is 502A I),4 and 
~2.0mA ly, and a 54/74LS.unit load (LSul) is 204A ly, and —0.4mA I, 


The parallel expansion scheme shown in 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit posi- 
tion except on the least significant device 
which must be connected as in the serial 
scheme. The expansion inputs are used by 


LOGIC SYMBOL 


10 12 13 15 


Bo By Bo B3 


Voc = Pin 16 
GND = Pin 8 


labeling I4,g as an “A” input, lacg as a 
‘‘B” input and setting I~. LOW. The '85 
can be used as a 5-bit comparator only 
when the outputs are used to drive the 
(Ag-A3) and (Bp-B,) inputs of another ‘85 
device. The parallel technique can be ex- 
panded to any number of bits as shown in 
Table 1. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


COMPARATORS = «= = ~~~ $4/7485, LS85, $85 


LOGIC DIAGRAM 


A3 ees ze 


83 


: 


“a2 = 
a2 | 
OTe 
A<B_(2) e4455— 
A=B eS 
is eeizc 
81 | fi 
———— oS, (7) 
(see A<B 
CRED bo) 4 
ad | 


U 


FUNCTION TABLE 


a 


eee | 
peaftereeereeeel 


poeferaracscaral 


parses 
poa|zrrasnsceslf] 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
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LOGIC PRODUCTS 


COMPARATORS 54/7485, LS85, $85 


COMPARISON OF TWO 24-BIT WORDS 


INPUTS 
(MSB) B23 
A23 
B22 
A22 
B21 
A21 
B20 
A20 
B19 


A19 


B18 
A18 
B17? 
Al7 
B16 
Al6 


OUTPUTS 


(LSB) BO 
AO 


TABLE 1. 


WORD NUMBER OF | —sTYPICAL SPEEDS) | —sTYPICAL SPEEDS) 
LENGTH | PACKAGES | 54/74 | 548/748 | S54LS/74LS 
| 1-4Bits | 1 | 23ns | _12ns_ | ans 


e-zs ete [2-6 [eons [zane | sno 
fascia ens] 6-1 | Gane | oane | Gone 
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LOGIC PRODUCTS 


COMPARATORS 94/7485, LS85, S85 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[_____Panaweren——=S=~=~=‘idrSC‘a Cs | ss ONT 


Voc 0 
Ves jAbutveltane — 0.5 to — 0.5 to -— 0.5 to -— 0.5 to — 0.5 to ~ 0.5 to 
Ne ee 7 +55 +7.0 +55 | +55 | +70 +55 
— 30 to — 30 to — 30 to — 30 to — 30 to — 30 to 
Vv Voltage applied to output in HIGH - 0.5 to -— 0.5 to -— 0.5 to —0.5 to -— 0.5 to -05to | 
OUT output state | + Voc + Voc + Voc + Voc + Voc + Voc 


V 
Ta Operating free-air temperature range — 55 to + 125 . 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


ie itis [ Nom [Max | Min | Nom [Wax 
fe ero Pat 


3 [45 | 50 [ss | «5 | 50 [55 |v | 
Wa HiGHieverinput vonage «dC 
EJ 


/475 | 50 | 5.26 | 475 | 50 | 525 | Vv 
V 


ie en 7 ee ae 


lo 
lou LOW-level output current 
om 


Ta Operating free-air temperature | Mil | 


O}1oO on 
rool ie) 


on 
oO 


NOTE 
Vip = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


COMPARATORS 94/7485, LS85, $85 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ sale 54/74LS85 54/74S85 


[| Min | Typ? | Max | © 
V eae Ce Uy Mies __Mil_| 2 
©" voltage Vit = MAX, lon = MAX 2 27 | 34 
LOW-level = Ee — 
Vor output ail (ca 
Ea 


voltage 
Voec= MIN, |= lik 


é 
ar | 
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is 
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> |G 
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wo 


x< 
bh 
i) 
bh 
Oo 
‘bp 


on olo 
o ho | 


slels] ele 
O;oO 
ve S) 


Input clamp 
voltage 


| 
—_ 
on 


Vik 


Oo 
> 
|r 
NP OU 
fo) 
w 
(63) 


V,= 5.5V 
current at a 
| maximum —|Vco= MAX 
input = 7, Other 
voltage inputs 


Incpslase 
Other 
Inputs 

IncBilase 


Other 
inputs 


HIGH-level 
ly input 
current 


on = a Oo 
as Oln 2 


= 
on 
© 


~~ oa Alt oan ( 
om) oO in 


Voc = MAX 
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nN Oo };o 
oO o>) Ww sk 
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—_ 
© 
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=16 fl 
Othe 
LOW-level neute ae a Lo 
lis input Voc = MAX 
ae 
:* 
Short-circuit _55 | —20 ~ 100 ~ 100 
los output Voec= MAX | - 55 100. 
_— —1 — 55 — 100 — 100 


current? 


Supply cur- Voc = MAX 


cc rent! (total) S54S85W only, T, = 125°C 


s 


B 
3 3/3; 3213/| =©= 1] BT = ie a= 
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> 
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| 
NO 
Oo 


le 
[o) 
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— 
= 
oOo 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with VoyT= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one 
second. 

4. loc is measured with outputs open, A= B grounded, and all other inputs at 4.5V. 

5. Vo_= + 0.45V MAX tor 54S at Ta= + 125°C only. 
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LOGIC PRODUCTS 


COMPARATORS 3 323 —> 54/7485, LS85, $85 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54/74 54LS/74LS 54S/74S : 
ao nee Si er Fee | Sa PF 15pF, fs ae UNIT 


toy Propagation delay Waveform 1 26 36 16 
toy, 4 O18 input to 3 logic levels 30 16.5 
PHL A<B, A>B output 
Propagation delay 
teu Wiveldinn 2 35 18 
A or B input to 
te A=B output 4 logic levels 30 16.5 
tecH ae se sae ' Waveform 1 14 22 7.5 
A<B A=B i 
tee to A>B output | 1 logic level 17 17 8.5 
ten op eeu Waveform 2 - 20 10.5 a 
A=B j 
teyt A=B output 2 logic levels 17 7.5 
Propagation delay Waveform 1 11 22 75 ae 
1 logic leve! 17 Vi 8.5 


PARAMETER TEST CONDITIONS 


Insp and In. input 
tPHL to A<B output 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON.INVERTING OUTPUTS 


Vout 


Viy = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS INPUT PULSE REQUIREMENTS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 


Pulse Width | trtH | 'THL 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- | soons | 7s | ns | 
TICS for value. 
Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. sebeiaes | sons | t5ns | éns | 


D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
tTLH: trH_ Values should be less than or equal to the tabie entries. 
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LOGIC PRODUCTS 


GATES 54/7486, LS86, S86 
Quad Two-Input Exclusive-OR Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V eal le to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
N7486N N74LS86N 


Plasio SO | _NTALSG60 » N74SB6D Leen 


S5486F S54LS86F 
stake S5486W S54LS86W 
eer ren 


FUNCTION TABLE 
INPUTS OUTPUT 


a ae ae INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 54/745 | ——SAITALS 
a8 [ts ot fs se 


H = HIGH voitage level NOTE 
L = LOW voitage level Where a 54/74 unit load (ul) is understood to be 40uA |j,4 and — 1.6mA |i, a 54/748 unit load (Sul) is 50uA 1),4 and 
— 2.0MA li_, and a 54/74LS unit load (LSul) is 20nA I,y and -— 0.4mA Ij. 


PIN CONFIGURATION | LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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lal 


LOGIC PRODUCTS 


GATES. 


04/7486, LS86, $86 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


| PARAMETER 


Vin Input voltage . 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Vcc Supply voltage | Mi 
; 


Vin HIGH-level input voltage : 


V LOW-level input voltage | Mil 


lon HIGH-level output current 


lot LOW-level output current 
Com’ 


| | 54 | sus | sas | 74 
ey — 0.5 to -0.5to | —0.5to ~0.5to | —0.5to 
+7.0 +55 +5.5 +7.0 +55 
-05to | -05to [-05to | -o05to [-o5to | | | 
+ Voc + Voc + Voc + Voc + Voc 


—55 to +125 0 to 70 


0 
—0.5 to 
+ 5.5 

5 
V Voltage applied to output in HIGH — 0.5 to 
OUT —_ output state + Voc 


aa 
os 
Tin Input camp current 
ca 
Ea 
ian 
fon 


Ca 
ts _Sretepieaeereet Tose] 


NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc Vcc 
O O) 


RL 


PULSE 
GENERATOR 


DEFINITIONS 
Ry = Load resistor to Voc: see AC CHARACTERISTICS for value. 


Ci = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zqyt of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
tTLH ‘THLE Values should be less than or equal to the table entries. 
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INPUT PULSE DEFINITIONS 


eae eee, AMP (V) 
90% 
NEGATIVE 
PULSE 
ov 
AMP (V) 
POSITIVE 
PULSE. 
9 
10% a) 


Vw = 1.3V for 54LS/74LS; Vyq = 1.5V for all other TTL families. 


SAMY INPUT PULSE REQUIREMENTS 


5 7 


LOGIC PRODUCTS 


GATES | 54/7486, LS86, S86 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


y,.. HIGH-level 4 
OH output voltage 


LOW-level 
OL output voltage 


Input clamp 


Vik voltage 


Vcc= MIN, |= lik 


I, at maximum Vec= MAX 


Vj= . 
input voltage V,= 7.0V 
HIGH-level V/=2.4V 
'4 input current | Yoo= MAX V)=2.7V 
\= 0. 
|= 0. 


LOW-level V\= 0.4V 
a input current Mogae V,=0.5V 


Short-circuit 
°S output current? 


Supply current? 
CC (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the ap- 
propriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT= +0.5V and Voc=Vcc 
MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Ioc is measured with inputs grounded and outputs 
open. Vout 

5. VoL = + 0.45V MAX for 54S at Ta = + 125°C only. 


nO 


Vay = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


| PARAMETER 


tp_y Propagation delay Other input LOW 
tp. Aor B to output Waveform 2 


54/74LS 54174S 
C, = 15pF, R, = 4000 | C,=15pF, Rp =2k0 | C,=15pF, R, = 2800 


TEST CONDITIONS 


teLH Propagation delay Other input HIGH 
tpy. Aor B to output Waveform 1 


— NO 
N @® 
.2 
oS 
Cn 
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LOGIC PRODUCTS 


‘COUNTERS 


DESCRIPTION 


The ’90 is a 4-bit,: ripple-type Decade 
Counter. The device consists of four 
master-slave flip-flops internally con- 
nected to provide a divide-by-two section 
and a divide-by-five section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to- 
LOW clock transition. State changes of 
the Q outputs do not occur simultane- 
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 


A gated AND asynchronous Master Reset 
(MR,*MR,) is provided which overrides 
both clocks and resets (clears) ail the flip- 
flops. Aliso provided is a gated AND asyn- 
chronous Master Set (MS,*MS.) which 
overrides the clocks and the MR inputs, 
setting the outputs to nine (HLLK). 


~ Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be 
operated in various counting modes. Ina 
BCD (8421) counter the CP, input must be 
externally connected to the Q, output. The 
CP, input receives the incoming count 
producing a BCD count sequence. in a 
symmetrical Bi-quinary divide-by-ten 
counter the Q, output must be connected 
externally to the CP, input. The input 
count is then applied to the CP, input and 
a divide-by-ten square wave is obtained at 


PIN CONFIGURATION 
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§4/7490, LS9 


Decade Counter 


‘TYPE TYPICAL fax TYPICAL SUPPLY CURRENT 


ORDERING CODE 


| COMMERCIAL RANGES MILITARY RANGES 
Plastic DIP N7490N * N74LS9ON | | 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINS [DESCRIPTION | _sava_| savas 
[ena 
[not 
wR WS nate 
[a-0, | outputs «dour tous 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40zA |),4 and — 1.6mAl),, and a54/74LS unit load (LSul) is 20yA 1),4 and 
— 0.4MA jj. 


| 


Q 


QO 


output Qo. To operate as a divide-by-two _divide-by-two function (CP, as_the input 


and a divide-by-five counter no external in- 
terconnections are required. The first flip- 
flop is used as a binary element for the 


LOGIC SYMBOL 


Veco =Pin5 
GND =Pin 10 


and Q, as the output). The CP, input is 
used to obtain a divide-by-five operation at 
the Q, output. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


COUNTERS | 54/7490, LS9O 


LOGIC DIAGRAM MODE SELECTION— 
FUNCTION TABLE 


RESET/SET INPUTS 


xrrmexK ir xX 


= HIGH voltage level 
L = LOW voltage level! 
X = Don't care 


Sos ae BCD COUNT SEQUENCE— 
GND =Pin 10 FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS 


(Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Voc Supply voltage 


Vin Input voltage 
lin Input current 


PFs Eire a, SE 
Reeder ei 


NOTE - 
” Output Qog connected to input CP4. 
Voltage applied to os i 5 : { 


Vout output in HIGH 
output state 


Operating free-air 


Ts temperature range 


NOTE 
Vin is limited to + 5.5V on CPg and CP, inputs on the 54/74LS90 only. 


RECOMMENDED OPERATING Ce a, 


PARAMETER 
Supply voltage SS 


HIGH-level input voltage 


Vit LOW-level input voltage ac 


Input clamp current 


lon LOW-level output current 


LOGIC PRODUCTS 


COUNTERS _ 54/7490, LS90 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER TEST CONDITIONS" a ease 
mae Voc=MIN, Viy=MIN, | Mil || 2. 
Vou  HIGH-level output voltage: V, = MAX, low = MAX Com’l ae 


Voc = MIN, l= hx 
Voc = MAX 


+ 
< 


7 
a) 


w 
oN 
NO 
oO 


slslele 


ie 
~ 


Oo} ®& 
Po] & 
com) 
i 


| ) 

Pho 

oO 

pln o|co}o man 

O};oO BD} Pj] 7) pe 
on 


| 

wo 

fe : 
3i3/3/3/3/=2/5 


2° 
aes 


Ee | RB ITS 


2 [oa | 


Vo. LOW-level output voltage 


o 
on 


ViK Input clamp voitage 


Input current at maximum 
input voltage 


Mm {Ph 
hit 


|! 
ols 
on 


FR. MS nous | 


re HIGH-level input current Voc = MAX 


CP, input® 


MR, MS inputs 
Voc = MAX | V,=0.4V CP, input 
CP, input 
Short-circuit output x | Mil = 
lcc Supply current? (total) Voc = MAX 


For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


. All typical values are at Voog = 5V, Ta = 25°C. 


. logis tested with Voyyt = + 0.5V and Voc = MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
- Ioc is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
. The maximum limit for the 54LS90 only is 80uA for CPg and 160uA for CP, inputs. 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


| Min | Max | Min 


| Max | 
ian ia et ines ; 2 

i aan ce ee ee ee 
ore ee ee ee 
re Ferrmroareunn | waver ||| 

Se Bawtecowwn | venoms | ff 
eee fever | o 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


4-128 


| pa 

—+ (©) 5 
: oO 

(o>) 


i 
Mm] oO 
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ie LOW-level input current 


| 
ie) 
De) 
ho 
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bah ed 
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NO 
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or 
Ww 


Oh WN = 


54/74 54/74LS 


TEST CONDITIONS 


LOGIC PRODUCTS 


COUNTERS 


94/7490, LS90 


AC SETUP REQUIREMENTS T, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


AC WAVEFORMS 


heal 1ifmax ah 
oP Vm Vm Va 
|-— tw 
tPHL tPLH 
° rN ne 


MR OR MS 


Waveform 1 


Waveform 2 


|-— tw —+|tree | 


cP 
en 


Waveform 3 


Vy = 1.5V for 54/74 and 54S/74S, Vig = 1.3V for S4LS/74LS. 
The number of Clock Pulses required between the tp; and tpyy, medsurements can be determined from the appropriate Function Table. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


90% 

Vcc Vcc 
* ° NEGATIVE 

PULSE 


PULSE 
GENERATOR 


POSITIVE 


10% 


DEFINITIONS 


R, = Load resistor to Voc, see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

trLH, trH_ Values should be less than or equal to the table entries. 


FAMILY 


54S/74S 


INPUT PULSE DEFINITIONS 
AMP (V) 


P soy [wre [stone | 
soy [ae | stone 


REGISTER 54174910 
8-Bit Shift Register 


TYPE TYPICAL fyyax TYPICAL ddl CURRENT 


LOGIC PRODUCTS 


8-bit serial-in-serial-out 
shift register 

e Common buffered clock 
2-input gate for serial data 
entry 

True and Complement 
outputs ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 


DESCRIPTION 


The '91A is an 8-bit serial-in-serial-out shift 
register. The serial data is entered through 
a 2-input AND gate (Ds, and Dg,). HIGH 
data is entered when both Dg, and Dep are 
HIGH. LOW data is entered when either 
Serial Data input is LOW. The Data inputs 
are edge-triggered and must be stable just 


aoe a ee err to tne Eo rIGE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


transition of the Clock input (CP) for pre- 
dictable operation. The data is shifted one | PINS = |——=sS SCRIPTION —— ess| ITH 
NOTE | 


tion. The ’91A has no reset capacity, so in- 
itialization requires the shifting in of at 
least 8 bits of known data. Once the regis- 
ter is fully loaded, the Q output follows the 
Serial inputs delayed by eight clock 
pulses. The Complement (Q) output from 
the last stage is also available for simpler 


decoding applications. 


bit to the right (Q9—-Qz**—Q,) synchro- 


nous with each LOW-to-HIGH clock transi- 
A 54/74 unit load (ul) is understood to be 40uA I),4 and — 1.6mA li,. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vec = Pin 5 
GND= Pin 10 
Pin numbers for DIP package 
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LOGIC PRODUCTS 


REGISTER 54/7491A 


LOGIC DIAGRAM 


Sb 
(11°) 
*10 for Flatpack 


Flat Pack 


Vec =Pin 5 Vec = Pin 4 
GND = Pin 10 GND = Pin 11 


HIGH voltage level. 

HIGH voltage level one setup time prior to the 

LOW-to-HIGH clock transition. 

LOW voitage level. 

LOW voltage level one setup time prior to the 

LOW-to-HIGH clock transition. 

Qn = Lower case letters indicate the state of the refer- 
enced register output one setup time prior to the 
LOW-to-HIGH clock transition. 

X = Don't care. 

1 = LOW-to-HIGH Clock transition. 


MODE SELECT—FUNCTION TABLE i 


OPERATING MODE 
ee 


eo 


CL 


as 
fou 


r- 
“ow 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 
PARAMETER 


Vee Supply voltage a 


ae 
lin Input current -30 to +5 
Vout Voltage applied to output in HIGH output state ~0.5 to +Voc . 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply voltage a 5 -—8__ 
2.0 


HIGH-level input voltage 


LOW-level input voltage 


V 
V 
V 
V : 
V 
[= [ma 
[= 400 


™ HIGH-level output current 


[Paap rhaprarmeveventewnensttne/ enue enero 


LOGIC PRODUCTS 


REGISTER 54/7491A 


DC ELECTRICAL CHARACTERISTICS (over recommended operating free-air i range unless otherwise noted.) 


| a Lee 
PARAMETER TEST CONDITIONS! UNIT 
Vou HIGH-level output voltage Veo = IN Vin = MIN, Vi = MAX, 
lon = MAX 


weer 
Tea ae 
ree ae 
cae ew 
ane 
ec ae TS aR 


Vix Input clamp voltage Voc= MIN, =I 


j Input current at maximum Veo = MAX, V, = 5.5V 
. input voltage 

hh HIGH-level input current Voc = MAX, V, = 2.4V 

Ie LOW-level input current F Vg MAX, V0.4 MAX, V, = 0.4V 


loc Supply current? (total) cc = MAX a a 
| com | | 85 | 8 mA 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type. 

2. All typical values are at Vocg=5V, Ta = 25°C. 

3. All typical values are at Voc = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Ioc is measured after the eighth clock pulse with the output open and Dga and Dsp inputs grounded. 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS | DATA SETUP AND HOLD TIMES 


_AND CLOCK PULSE WIDTH YYW YY 


VM VM 


Q7 (atter 8 clock pulses) 


Vy = 1.5V for 54/74 and 54S/74S, Vy = 1.3V for S4LS/74LS. 


The shaded areas indicate when the input is permitted to change for predictable 
output performance. 


Waveform 1 Waveform 2 


hoe rae! 
| C_ = 15pF, R, = 4000 | R, = 4002 | UNIT 


Maximum clock 
fax Waveform 1 MHz 
frequency 
t Propagation dela 40 
PLH pag y Waveform 1 ns 
tp, Clock to output 40 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no 


NOTE 
constraints on t,, tt, pulse width or duty cycle. 


Vy = 1.5V for 54/74 and 54S/74S, Vxy = 1.3V for 54LS/74LS. 


‘AC CHARACTERISTICS 1, = 25°C, Veg = 5.0V 


PARAMETER TEST CONDITIONS 
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LOGIC PRODUCTS 


REGISTER 54/7491A 


AC SETUP REQUIREMENTS 1, = 25°C, Vo, =5.0V 


PARAMETER TEST CONDITIONS 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


Vm = 1.3V for 54LS/74LS; Vy = 1.5V for all other TTL families. 


DEFINITIONS ae INPUT PULSE REQUIREMENTS 
Amplitude Pulse Width | trun | trHL 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. 

Ry = Termination resistance should be equal to Zoyt of Pulse Generators. S4LS/74LS | 3ov | MHz | s00ns | t5ns | éns_ 

D = Diodes are 1N916, 1N3064, or equivalent. 548/748 {MHz | s00ns_— | 2.5ns | 2.5ns| 


tTLH» tTHL Values should be less than or equal to the table entries. 


R, = Load resistor to Voc, see AC CHARACTERISTICS for value. 
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LOGIC PRODUCTS 


COUNTERS 


94/7492, LS92 


DESCRIPTION 


The ’92 is a 4-bit, ripple-type Divide-by-12 
Counter. The device consists of four 
master-slave flip-flops internally con- 
nected to provide a divde-by-two section 
and a divide-by-six section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to- 
LOW clock transition. State changes of 
the Q outputs do not occur simultane- 
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 


A gated AND asynchronous Master Reset 
(MR,°MR,) is provided which overrides 
both clocks and resets (clears) all the flip- 
flops. 


Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be 
operated in various counting modes. Ina 
Modulo-12, Divide-by-12 Counter the CP, 
input must be externally connected to the 
Qo output. The CP, input receives the in- 
coming count and Q; produces a symmet- 
rical divide-by-12 square wave output. Ina 
divide-by-six counter no external connec- 
tions are required. The first flip-flop is 
used as a binary element for the divide-by- 
two function. The CP, input is used to ob- 
tain divide-by-three operation at the Q, 
and Q, outputs and divide-by-six operation 
at the Q, output. 


PIN CONFIGURATION 


4-134 


Divide-By-Twelve Counter 


TYPE TYPICAL fax TYPICAL SUPPLY CURRENT 


ORDERING CODE 


PACKAGES COMMERCIAL RANGES MILITARY RANGES 


Voc = 5V +5%; Ta =0°C to +70°C | Voc =5V * 10%; Ta = — 58°C to + 125°C | 


nner! S54LS2W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40uA Ipy and — 1.6mA Ij, and a 54/74LS unit load (LSul) is 20uA Iy,4 and 
—0.4MA ti. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


h.ov3 jo | 
124 


ee anal 


Voc =Pins 
GND = Pin 10 


LOGIC PRODUCTS 


COUNTERS 94/7492, LS92 


LOGIC DIAGRAM FUNCTION TABLE 


OUTPUTS 


() =Pin Numbers 
Voc = Pin 6 
GND = Pin 10 


=-OOOMON DNA WH =O 
Lee Le Leite 
Tor ee ee 
TrrererwrTtrtTereee 
Lh ee ee ee 


—_~ ak 


NOTE _ 
Output Qo connected to input CP4. 


MODE SELECTION 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PARAMETER 
Voc Supply voltage 


Vin Input voltage 


Input current 


NOTE 
Vin is limited to + 5.5V on CPo and CP, inputs on the 54/74LS92 only. 


RECOMMENDED OPERATING CONDITIONS 


ee 
4.5 5.0 


Vin HIGH-level input voltage 


V LOW-level input voltage | Mil 


lik Input clamp current less 


lon HIGH-level output current 


lot LOW-level output current _— 

Com’! 
: Basi ctaee ee | Mil | 55 
A perating free-air temperature Gomi | 


LOGIC PRODUCTS 


COUNTERS : 54/7492, LS92 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 


| 5417492 54I74LS92 
PARAMETER TEST CONDITIONS! : : 
in ye" [wax | win | Tp 


Voc=MIN, Vw=min, | Mil | 24 | 34 | | 25 [ 34 | |v 


Viir= MAX, lon = MAX 


Input current at maximum “ V,= 7.0V MR inputs 

input voltage CP, input 
V,=5.5V —= 

CP, input 

MR inputs 


= 2 CP, input 
ie HIGH-level input current = CP, input 
MR inputs 


l 
— 
—_ 
a A 
oO 


4 
; Oo 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. log is tested with Voy T= + 0.5V and Voc = MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
- Ioc is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 

. The maximum limit for the 54LS92 only is 804A for CPp and 160,A for CP, inputs. 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER 


fuax CP, input count frequenc 
fuax CP, input count frequency 


ar anh — 


tpty Propagation delay 


teue CPy input to Qo output 
tp_y Propagation delay 


tpy. CP, input to Q, output 


tpn Propagation delay 
tpy_ CP, input to Q, output 


tp_y Propagation delay 
tpy_ CP, input to Q, output 


tp_y Propagation delay 
teHL CP, input to Q; output 
tpy. MR input to any output . | 


NOTE 
Per industry convention, fyyayx is the worst case value of the maximum device operating frequency with no constraints on t,, tr, pulse width or duty cycle. 
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LOGIC PRODUCTS 


COUNTERS 94/7492, LS92 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


54/74 54/74LS 
PARAMETER TEST CONDITIONS oe mia UNIT 


tw lice a 
t Hn os 


AC WAVEFORMS 


MR yi, Vm Yn K 
Heart oe 


PHL--}+— 
Q 
nk’), <n Anne 


The number of Clock Pulses required between the tp}, and tp; 4 measurements 
can be determined from the appropriate Function Table. 


Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
O NEGATIVE 
PULSE 
OV 
PULSE 
GENERATOR (THLE (tf) 
AMP (V) 
POSITIVE 
PULSE 
10%: OV 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


~~ INPUT PULSE REQUIREMENTS 


Pulse Width | triw | ‘tH 


Amplitude 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoyt of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH: ttH_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 
| 4-Bit Binary Ripple Counter 


TYPE TYPICAL fyyay i dipeiaR cotta CURRENT 


DESCRIPTION 


The '93 is a 4-bit, ripple-type Binary Count- 
er. The device consists of four master- 
slave flip-flops internally connected to 
provide a divide-by-two section and a 
divide-by-eight section. Each section has 
a separate Clock input to initiate state 
changes of the counter on the HIGH-to- 
LOW clock transition. State changes of ORDERING CODE 


eae aie ore MILITARY RANGES 

Thelelore: decoded “oulput-sianale. aie Voc =5V +5%; Ta =0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to +125°C 
[ceramic | SSCSCS*dC + 
fFiatpack [| *d Sao 


A gated AND asynchronous Master Reset 
(MR,°MR.) is provided which overrides 
both clocks and resets (clears) all the flip- 
. flops. 


Since the output from the divide-by-two 
“section is not internally connected to the 


succeeding stages, the device may beop- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


erated in various counting modes. Ina 
4-bit ripple counter the output Qy must be [| PINS ~_—{_bescription | _—s savas | sSarals 
connected externally to input CP,. The in- | = MR [| Master Reset inputs | = dul — 1LSul 
Simultaneous asione 6 2, 4, eee 16 : i: pul ou) eEou 

are performed at the Qo, Q;, Q, and Q, out 4lsul 
puts as shown in the Function Table. As a G0, 10LSul 

3-bit ripple counter the input count pulses OTE 

are applied to input CP;. Simultaneous fre- Where a 54/74 unit load (ul) is understood to be 404A |yyy and — 1.6mA Ij, and a 54/74LS unit load (LSul) is 20uA 1,4 and 
quency divisions of 2,4and 8 are available -04mAi,. 

at the Q,, Q, and Q; outputs. Independent 

use of the first flip-flop is available if the 

reset function coincides with reset of the 

3-bit ripple-through counter. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vcc = Pin 5 
GND = Pin 10 
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LOGIC PRODUCTS 


COUNTERS 94/7493, LS93 


LOGIC DIAGRAM FUNCTION TABLE 


| Qo | Qs | Qe | Qs | 


(8) 


OOnNnN oD Oh @®WNM —- © 


( ) =Pin Numbers 
Vcc = Pin 5 
GND = Pin 10 


MODE SELECTION 


LeOirltrairae 2 Le ae 
a OA el ged Og Oa edie a ET Go aw Se oA oa 
> Se Se Oe Es a ae calls oid OR RE De OE ca al a oe 
TGITIITTIIrrrrrereree 


NOTE 


Output Qo connected to input CPy. 


H = HIGH voltage level! 
L = LOW voltage Jevel 
X = Don't care 


PARAMETER 


5 


7 
7 2. 


— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state + Vee 


Ta Operating free-air temperature range — 55 to +125 0 to 70 


NOTE 
Vin Is limited to 5.5V on CPp and GP, inputs only on the 54/74LS93. 


RECOMMENDED OPERATING CONDITIONS 


Cras a 


Vin HIGH-level input voltage 


V LOW-level input voltage | Mil 


Nik Input clamp current 


— 55 


LOGIC PRODUCTS 


COUNTERS — | | | 94/7493, LS93 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature ee unless otherwise noted.) 


_ PARAMETER : TEST CONDITIONS' 
vie MIN, Viy= MIN, 
HIGH-level output voltage =MAX, lou = MAX EER 


Crane 
tes Com’| See 
tal 
a 
ae 
S| — 


LOW-level output voltage 
lop = 4mA 74LS 


“oo MIN, =I 
All alles 93 


4V 


= 2. 
TA TD TS 
vcowns] vie [@Bnen | Pfsal Ten a 
a ed a 
EE ee Pe ae 


[= serait [vers fae} pape a 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
. All typical values are at Voc = 5V, Tp = 25°C. 
. log is tested with Voyt = + 0.5V and Voc = MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
. loc is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
. The maximum limit for the 54LS93 only is 80,zA for CP and CP, inputs. 


Input clamp voltage 


Input current at maximum 
input voltage 


a HIGH-level input current 


ie LOW-level input current 


ahwhnd = 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


f max CP, input count frequency 

f max CP, input count frequency 

mt GFrmmtocmouwue | Mawes | 

eSBs oar | waters | 

e_GPrmpurtocmcup | amos || 

o_o 
be eel 
oe! 


teLy Propagation delay 
ten. CPo input to Q3 output ey 


NOTE 
Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on t,, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 


COUNTERS 94/7493, LS93 


AC SETUP REQUIREMENTS 17, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


AC WAVEFORMS 


Vy = 1.5V for 54/74 and 54S/74S, Vy = 1.3V for 54LS/74LS. 


The number of Clock Pulses required between the tp; } and tp}, measurements Vm = 1.5V for 54/74 and 54S/74S, Vy = 1.3V for 54LS/74LS. 
can be determined from the appropriate Truth Table. 


Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


ANP (V) 
90% 
Vcc Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


tw 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 
DEFINITIONS FAMILY 
R, = Load resistor to Vcc; see AC CHARACTERISTICS for value. PpMes fee aie oleedacsar {THE 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 500ns 
TICS for value. 
Ry = Termination resistance should be equal to Zout of Pulse Generators. S4LS/74LS Seats 
tTLH: trH_ Values shouid be less than or equal to the table entries. 


|| 


LOGIC PRODUCTS 


SHIFTREGISTER its 


— 8417494 


e 4-bit parallel-to-serial 
converter 

e Two asynchronous ones 
transfer parallel data 
ports 

e Buffered active HIGH 

_ Master Reset 

e Buffered positive edge- 
triggered clock 


DESCRIPTION 


The '94 is a 4-bit shift register with serial 
and parallel (ones transfer) data entry. To 
facilitate parallel ones transfer from two 
sources, two Parallel Load inputs (PLy and 
PL,) with associated Parallel Data inputs 
(Dog-Dog and D,,-D,,4) are provided. To ac- 
commodate these extra inputs only the 
output of the last stage is avaiiable. The 
asynchronous Master Reset (MR) is active 
HIGH. When MR is HIGH, it overrides the 
clock and clears the register, forcing Q, 
LOW. 


Four flip-flops are connected so that shift- 
ing is synchronous; they change state 
when the clock goes from LOW-to-HIGH. 
Data is accepted at the serial Dg input 
prior to this clock transition. Two Parallel 
Load inputs and Parallel Data inputs allow 
an asynchronous ones transfer from two 


PIN CONFIGURATION 


4-142 


ORDERING CODE 


| PACKAGES | 


| Plastic DIP 


en ee TYPICAL SUPPLY CURRENT 


COMMERCIAL RANGES 
Voc = SV 45%; Ta = 0°C to + 70°C 


N7494N 


4-Bit Shift Register 


MILITARY RANGES . 
Veo = SV £10%;Ta = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


a NAM 


PINS 


Ds, Dn, CP, MR 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40yA I),4 and - 1.6mA |j,. 


sources. The flip-flops can be set inde- 


pendently to the HIGH state when the ap- 
propriate Parallel input is activated. Paral- 
lel inputs Do, through Dog are activated 
during the time the PLy is HIGH and Paral- 
lel inputs D,, through Dyg are activated 
when PL, is HIGH. If both sets of inputs 
are activated, a HIGH on either input will 


LOGIC SYMBOL 


Qg 


Vec =Pin 5 
GND =Pin 12 


DESCRIPTION 
| PLy, PL Parallel Load inputs pu 


Serial Data output 


set the flip-flops to a HIGH. The register 
should not be clocked while the Parailel 
Load inputs are activated. The Parallel 
Load and Parallel Data inputs will override 
the MR if both are activated simultane- 
ously. However, for predictable operation, 
both signals should not be deactivated 
simultaneously. 


LOGIC SYMBOL (IEEE/IEC) 


S>C1i> SRG 4 


LOGIC PRODUCTS 


SHIFT REGISTER 94/7494 


LOGIC DIAGRAM 


( ) =Pin Numbers 
Voc =Pin5 
GND = Pin 12 


MODE SELECT—FUNCTION TABLE 


INPUTS OUTPUTS 


ew INGOTS 
OPERATING MODE 
[Plo | Pli | Don | Din] MR| CP | Ds | Qa | Qp | Qe | Qu | 


Parallel load Bi ee Li} XX] X | X | Qa] Qh] Qe | Qy 
H L H X X X X H H H H 
L}H ;}X yb Xt X | X 1 Qa] Qh} Qe. | Qg 
L H X H X xX X H H H H 


Reset (clear) 


Oa Ve aa eee ae. Ga = ! h | H |} Ga | Gb | I 


H = HIGH voltage ievel. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition. 

L = LOW voltage level. 

| = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 

dn = Lower case letters Indicate the state of the referenced output one setup time prior to the LOW-to-HIGH Clock 
transition. 
Don't care. 


=< 
"oft 


LOW-to-HIGH Clock transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


1N . . 
lin 
A 


[Ta Operating treeair temperature range —=~=SC~*iztC*‘— SCO 1! | Ow «|e 


LOGIC PRODUCTS 


SHIFTREGISTER — § 417894 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Veco Supply voitage 


Input clamp current 
lou HIGH-level output current 


LOW-level output current peas wien 


T Operating free-air temperature 
eee 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| 54/7494 
PARAMETER TEST CONDITIONS! : UNIT 
re = — 


Voc= MIN, Viq= MIN, Vy = MAX, Mil 24 |; 34 
lon= MAX 


Va-= MIN, Vig MIN. Vi = MAX Mil 0.2 
V LOW-level output voltage cc a le 7 YIL , Bs 
OL p g lo. = MAX Sat ae 


Vix Input clamp voltage Voc = MIN, h=Iik | 


Input current at maximum 


Von HIGH-level output voltage 


I input voltage Voc= MAX, Vj= 5.5V : 1.0 A 
| HIGH-level input t | Voo=MAX, V)=2.4V dhs ln lle = as 
-level input curren = ,V,=2. 
PLo, PL, inputs mA 
Ne LOW-level input current Voc = MAX, V, = 0.4V : E | =64 | mA | 
Short-circuit output 
i 
loc Supply current‘ (total) = : 
s 


2. All typical values are at Voc = SV, Ta = 25°C. 


_ 3. Igg is tested with Voyy = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. Measure ioc with Parallel Load inputs grounded, Master Reset grounded following momentary application of 4.5V, all other inputs at 4.5V and outputs open. 


AC CHARACTERISTICS 1, = 25°C, Veg = 5.0V 


5AITA 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 4000 UNIT 
Min 


Max 

Waveform 1 10 _— 
ea es 
Soe 
mma 3 


Per industry convention, fray is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 
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LOGIC PRODUCTS 


SHIFT REGISTER 94/7494 


AC SETUP REQUIREMENTS 1, = 25°C, Veo =5.0V 


“ua PT ee 74 
PARAMETER TEST CONDITIONS [min | UNIT 


twi(L)___Clock pulse width, LOW | Waveforms =| 85 | 
tw(H) MR pulse width, HIGH [ Wavetorm2 ist 
tyw(H) Parallel Load or Data pulse width, HIGH | Waveform2—-| 30. —*4SSSCS™ 


is(H) Setup time HIGH, Dg to CP 
ig(k) Setup time LOW, Ds t0 OP 
in____ Hold time HIGH or LOW, Dg to OP [Waveform3 «dt 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
AND CLOCK PULSE WIDTH DELAYS AND MASTER RESET TO OUTPUT DELAY 


—— Max Plo, Ply Vu Vu 
Do, Dy See Ss 
cp Vu Ae Vy Vi tw 
bane MR 
tPHL-~ a 
Qg ~ Vu ; 7 Vag | | 
serene Qg Vu Vu 


Waveform + 2 Waveform 2 


¥ 


Vu = 15V for 54/74 and 54S/74S, Vy = 1.3V for S4LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


SERIAL DATA SETUP AND HOLD TIMES 


Waveform 3 


Sete ammeter aaasetaie 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS : INPUT PULSE DEFINITIONS 


AMP (V) 


90% 
Vcc VCC 

Y NEGATIVE 
PULSE 
ov 


AMP (V). 


POSITIVE 
PULSE 


10% 
. el ov 


DEFINITIONS 


Ri = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zout Of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 


58/748 soons | 25ns | 25ns 
trLH. trHy Values shouid be less than or equal to the table entries. 


anceps: 


ona NN AN 


LOGIC PRODUCTS 


SHIFT REGISTERS 


94/7495, LS9SB 


e Separate negative-edge- 
triggered shift and 
parallel ioad clocks 

e Common mode control 
input 

e Shift right serial input 

e Synchronous shift or load 
capabilities 


DESCRIPTION 


The ’95 is a 4-Bit Shift Register with serial 
and parallel synchronous operating 
modes. It has serial Data (Ds) and four par- 
allel Data (Dp-D3) inputs and four Parallel 
Outputs (Q9-Q3). The serial or parallel 
mode of operation is controlled by a Mode 
Select input (S) and two Clock inputs (CP, 
and CP,). The serial (shift right) or parallel 
data transfers occur synchronously with 
the HIGH-to-LOW transition of the se- 
lected Clock input. 


When the Mode Select input (S) is HIGH, 
CP, is enabled. A HIGH-to-LOW transition 
on enabled CP, loads parallel data from 
the Dp-D3 inputs into the register. When S 
is LOW, CP, is enabled. A HIGH-to-LOW 
transition on enabled CP, shifts the data 
from Serial input Dg to Qy and transfers 
the data in Q,) to Q,, Q,; to Qo, and Q, to Q3 
respectively (shift right). Shift left is ac- 
complished by externally connecting Q3 to 


PIN CONFIGURATION 
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4-Bit Shift Register 


TYPE TYPICAL fyyay TYPICAL a CURRENT 


ORDERING CODE 


COMMERCIAL RANGES | MILITARY RANGES 


Ceramic DIP fe S5495F ¢  S54LS95BF 
Flatpack S5495W ¢ S54LS95BW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Where a 54/74 unit load (ul) is understood to be 40,A ty,y and — 1.6mA 1), , and a 54/74LS unit load (LSul) is 20uA ty} and 
-0.4mA W- 


Clock inputs are LOW. However, changing 
S from HIGH-to-LOW while CP, is LOW, or 
changing S from LOW-to-HIGH while CP, 
is LOW will not cause any changes on the 
register outputs. 


D5, Qo to D,, Q; to Dp, and operating the 
95 in the parallel mode (S = HIGH). 


In normal operations the Mode Select (S) 
should change states only when both 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 14 
GND= Pin 7 


LOGIC PRODUCTS 


SHIFT REGISTERS 


94/7495, LS95B 


LOGIC DIAGRAM 


Do 
(2) 


“ i gl meant | caer rece 


Us 
oP, (9) 
ie.» 
ts 
) t 
V . 


() Pin Numbers (13) 


Voc = Pin 14 Qo 
GND=Pin7 


a 
Ls) 


ABSOLUTE MAXIMUM RATINGS (Over operating free- 


air temperature range unless otherwise noted.) 


[—panameren [st [ sas [v4 [vats [uw 
Wee Supply vottage [70 | 70 [70] 70] v_ 


—~0.5} -—-0.5 {|-0.5| -—0.5 

to to to to V 
+551 +7.0 |+5.5| +7.0 
—-30; ~-30 | - S — 30 


Voltage applied to 
Vour Output in HIGH 
output state 
— 55 to 


T, Operating free-air 
temperature range 


Vin Input voltage 


| ote 70 e 


+ 125 


RECOMMENDED OPERATING CONDITIONS 


HIGH-level input voltage 


Input clamp current 


lo LOW-level output current 


Ta 


Operating free-air temperature 


-0.5; —0.5 pe en 
to to ‘ 
+Voco| + Voc — te 


ae 
aoe et tet tae 
ne ee ee 
ae 
oot a ee fo 
a 
eee Seer eee pe [a 


[eon fo fe fe 


ae Do Dg 


(4) (5) 


f) a 


(12) (11) (10) 
Q, Qo Q3 


MODE SELECT—FUNCTION TABLE 
eee 


Pacis 
|S | CP,|CP,| 


BEEBE 


OPERATING aaa Es 


Paratieil load 


Go | 91 
Shift right 
omen [ef Pelee lsls/als 


no change 
undetermined 

no change 
undetermined 


Mode change 
J 
H = HIGH voltage level steacy state. 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW clock transition. 
L = LOW voitage level steady state. 
| = LOW voltage level one setup time prior to the HIGH-to-LOW clock transition. 
q = Lower case letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW clock transition. 

X = Don't care. 
i = HIGH-to-LOW transition of Clock or Mode Select. 
t = LOW-to-HIGH transition of Mode Select. 


UNIT 


EE PT 
Tots atelier 
ee tee 
RRR ES 
 esleniiemasiaimeetanenetamaaaperneeael 
 paaahaiateriahammmamenaninaaameen 
ere entecmeerergme Toren 
a 


LOGIC PRODUCTS 


SHIFT REGISTERS ——- 54/7495, LSO5B 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 


ees a 
| Min. | Typ? ener | Max 
Vo MIN, Vin= MIN, ee eee 
Pmt | 02 | 04 | 


SE 


ar ma 

ro Fate pe 

ei [aime inputs | | [0 | | | | a 
=2.7V 


Ny HIGH-level input current 


a ee De ee ee 
_ ae aes ene OR Es A 
eisraa pa ent [ses MIE [lotnerinpute [7 [7 [= [7 [=a ma 


Short-circuit output a 
eR i BR Ke 
~ Supply current® (total Voo = MAX | 39 | 63 | | 13 | 21 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typicai values are at Voc = 5V, Ta = 25°C. 

3. Igg is tested with Voyr= +0.5V and Voc = Voc MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4, Measure loc with Serial Data input and all outputs open; Parallel! Data inputs grounded; Mode Select input at 4.5V and a momentary 3V, then ground, applied to the Clock 
inputs, 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54/74 54LS/74LS 
C, = 15pF, R, = 4000 CL =15pF, RL=2kQ | UNIT 


PARAMETER TEST CONDITIONS 


imax: Maximum Clock frequency 


teLH Propagation delay a — 
teu. __ Clock to output wareioray | 32 32 


NOTE 
Per industry convention, fax is the worst case vaiue of the maximum device operating frequency with. no constraints on t,, ty, pulse width or duty cycle. | 
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LOGIC PRODUCTS 


SHIFT REGISTERS 94/7495, LS95B 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


54/74 54LS/74LS 


[fe 


Saree tet tet 
a 
woe ewe | ers | || 
ne Sees [wm fe | f= | | = 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 
AND CLOCK PULSE WIDTH | 


NMAX 


Waveform 1 Waveform 2 


Vm = 1.5 for 54/74 and 54S/74S; Viy = 1.3V for 54LS/74LS. 
The shaded ares indicate when the input is permitted to change for predictable output performance. 


Waveform 3 
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LOGIC PRODUCTS 


SHIFT REGISTERS 54/7495, LS95B 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vu = 1.3V for 54LS/74LS; Viy = 1.5V for all other TTL families. 


DEFINITIONS Auli’ INPUT PULSE REQUIREMENTS 
Rep. Rate | Pulse Width t 
Ri = Load resistor to Vo¢; see AC CHARACTERISTICS for value. — cheats Bia 
C1 = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- a a 
TICS for value. 
Ry = Termination resistance should be equal to Z2qy7 of Pulse Generators. S4LS/74LS | 30v__| imHz | S00ns__| t6ns | ns | 
tTLH tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


SHIFT REGISTERS 


—_—— Oe —<—<— 


54/7496, LS96 


e 5-bit parallel-to-serial or 
serial-to-parallel converter 

e Asynchronous ones 
transfer preset entry 

e Buffered positive- 
triggered clock 

e Buffered active LOW 
Clear (Master Reset) 


DESCRIPTION 


The ‘96 is a 5-bit shift register with both 
serial and parallel (ones transfer) data en- 
try. Since the ’96 has the output of each 
stage available as well as a D-type serial 
input and ones transfer inputs on each 
stage, it can be used in 5-bit serial-to- 
parallel, serial-to-serial and some parallel- 
to-serial data operations. 


The 96 is five master/slave flip-flops con- 
nected to perform right shift. The flip- 
flops change state on the LOW-to-HIGH 
transition of the clock. The Serial (S) input 
is edge-triggered and must be stable only 
one setup time before the LOW-to-HIGH 
clock transition. 


Each flip-flop has asynchronous set in- 
puts, allowing them to be independently 
set HIGH. The set inputs are controlled by 
a common active HIGH Preset Enable (PE) 
input. The PE input is not buffered, and 
care must be taken not to overload the 
driving element. When the PE is HIGH, a 


PIN CONFIGURATION 


TYPE 


ORDERING CODE 


PACKAGES 


Flatpack 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


COMMERCIAL RANGES MILITARY RANGES 
Voc =5V +5%; Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
Ceramic DIP eee cee ce tt taal S5496F ° S54LS96F 


5-Bit Shift Register 


S5496W ° S54LS96W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Preset Enable 


NOTE 


inputs dot 
[of outputs doors 


5LSul 


A 54/74 unit load (ul) is understood to be 40uA I),4y and — 1.6MA |), , and a 54/74LS unit load (LSul) is 20uA I) and 


—0.4mA Ihe 


HIGH on the Preset (A-E) inputs will set 
the associated flip-flops HIGH. A LOW on 
the A-E inputs will cause ‘‘no change’”’ in 
the appropriate flip-flops. 


The asynchronous active LOW Clear (MR) is 
buffered. When LOW, the MR overrides the 


LOGIC SYMBOL 


Qa Qg Ac Ap AE 


16 14 13 11 «10 


Voco =Pin5 
GND =Pin 12 


clock and clears the register if the PE is not 
active. The Preset inputs override the MR, 
forcing the flip-flops HIGH if both are activated 
simultaneously. However, for predictable op- 
eration, both signals should not be deactivated 
simultaneously. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


SHIFT REGISTERS 517496, 1896 


LOGIC DIAGRAM 


Preset A : Preset B 


( ) =Pin Numbers 
Voc =Pin§ 
GND = Pin 12 


HIGH voltage level, (steady state) 

LOW voltage level (steady state) 

Irrelevant (any input, including transitions) 
Transition from LOWt-to-HIGH level 


MASTER 
RESET A 


—- xr 


Qao: Ago, etc = The level of Qa, Qp, ect, respectively 
before the indicated steady-state input conditions 
were established. . 
Qan: Agn, etc = The level of Qa, Qg, etc, respectively 
before the most recent f transition of the clock. 


PRESETS 


OUTPUTS 


ABSOLUTE MAXIMUM RATINGS over operating free-air temperature range unless otherwise noted.) 


08: 


| PARAMETER | | 5a | 5ALS 74LS_ UNIT 
5 1 +5 


| 
| ee NE, | [05 to ~05 to ~0.5 to —0.5 to | 
ee ee ee | | 
Rtn aes | — as 30 to ~ 30 to ~30to | —30to 
—0.5 to ~0.5 to” ~0.5 to ~0.5 to 


Ta Operating free-air temperature range —-55to +125 — Oto 70 
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LOGIC PRODUCTS 


SHIFT REGISTERS 54/7496, LS96 


RECOMMENDED OPERATING see 


PARAMETER wal lease U NIT 


Pee arr a 

475 so [sae [a 
| 20 

Pees! 


| Vij HIGH-level input voltage = level input | Vij HIGH-level input voltage = 


LOW-level input voltage Ee 


flix Input clamp current = clamp flix Input clamp current = 


" HIGH-level output current 


lon LOW-level output current 


Nh 
ron) 


Ta Operating free-air temperature 


3/3)/3/3]3 Ele lel > 


chin ace 54/7496 54/74LS96 
Typ? 


Voo=MIN, Viq=Min, | Mil | 2. 


Vit = MAX, low = MAX Com’! 


=|! o/o 
o|;> pA 
[a 


| | i) 
nm | ro : 
OlS ™~ 


p( pS 
[ 


o}/o}o 
ee) 
a}, aia 


Input current at maximum 
input voltage 


S/S] w]e 
Pipl ATA 


Other inputs 


PE inputs 


i) 
nh 


Other alls 


= 
HIGH-level input current | ae | __PE inputs | 
ae 
ad 
eee 


PE inputs 
Voc= MAX V,=0.4V. 
Other inputs 
Mil — 20 
eects | = 20 | 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. log ts tested with Voy7 = + 0.5V and Voc = MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
. Measure loco with Clear grounded and all other inputs and outputs open. 


No 
£ 
io) 


~ LOW-level input current 


| 
—_ 
oOo) 


Short-circuit output 
Os current? 


loc Supply current? (total) 


an + i 

nN ro) | 
ole S18 an Fa 
o;1o o 


foe) 
a | . 
NO | BR 


ae me 
(<e) ony, or 
NTN 


PON — 
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LOGIC PRODUCTS 


SHIFT REGISTERS - 54/7496, LS96 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS -| UNIT 
MHz 


fax Maximum clock frequency 


Propagation delay 
'PLH Preset or Preset Enable to output 


fur Propagation delay Waveform 2 


MR to output 


ee ae 
tp_H Propagation delay 40 
tpy_, Clock to output waveforms 40 
fw [| 
Leip ee 4 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints On ty, ts, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, V.¢=5.0V 


PARAMETER TEST CONDITIONS 


tw(L) Clock pulse width, LOW 
tw(L) MR pulse width, LOW 
tw(H) 

Ss 


ee or Preset Enable pulse width 


ts _ Setup time, S to CP 
th Hold time, S to CP Waveform 3 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
AND CLOCK PULSE WIDTH DELAYS AND MASTER RESET TO OUTPUT DELAY 


PE, Py v A \ 


M Vm 
|» — 


Vy = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for 54LS/74LS. Vi = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for 54LS/74LS. 


Waveform 1 Waveform 2 


DATA SETUP AND HOLD TIME 


Vig = 1.5V for 54/74 and 54S/74S, Vyq = 1.3V for S4LS/74LS8. 
The number of Clock Pulses required between the tp, 4, and tpy4, Measurements 
can be determined from the appropriate Truth Table. 


Waveform 3 
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LOGIC PRODUCTS 


SHIFT REGISTERS 94/7496, LS96 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 

90% 

Vcc Vcc 
Y . NEGATIVE 

PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width | tyiy | trHe 


R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. 


C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. 


Ry = Termination resistance should be equal to ZgyrT of Pulse Generators. S4LS/74LS 
D = Diodes are 1N916, 1N3064, or equivalent. 548/748 
ttLH. tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


FLIP-FLOPS 


94/74107, LS107 


DESCRIPTION 


The '107 is a dual flip-flop with. individual 
J, K, Clock and direct Reset inputs. The 
74107 is a positive pulse-triggered flip- 
flop. JK information is loaded into the 
master while the Clock is HIGH and trans- 
ferred to the slave on the HIGH-to-LOW 
Clock transition. For these devices the J 
and K inputs should be stable while the 
Clock is HIGH for conventional operation. 


The 74LS107 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable one setup time prior to the HIGH-to- 
LOW Clock transition for predictable oper- 
ation. 


The Reset (R,) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and Data inputs, forcing the Q out- 
put LOW and the Q output HIGH. 


PIN CONFIGURATION 
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Dual J-K Flip-Flop 


TYPE TYPICAL tyay TYPICAL la CURRENT 


74LS107 45MHz 


ORDERING CODE 


COMMERCIAL RANGES 
e 


MILITARY RANGES 
Voc =5V + 10%; Ta = — 55°C to + 125°C 
Plastic DIP N74107N N74LS107N 


Flatpack S54LS107W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 5AI74LS 


3LSul 
1 


_ Clock input 4LSul 
i 
i 1LSul 
(LSul) 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40uA |),4 and ~ 1.6mA 4, , and a 54/74LS unit load (LSul) is 20uA ly 
and —0.4mA Ti ; 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


FLIP-FLOPS 94/74107, LS107 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 


Asynchronous Reset (Clear) 


Toggle 

Load ‘‘0” (Reset) 
Load “1” (Set) 
Hold ‘‘no change’”’ 


azrar|o 


H =HIGH voltage level steady state. 

h =HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi- 
tion. 

L =LOW voltage level steady state. 

| =LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi- 


tion. 
q =Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 
X =Don't care. 
JL = Positive Clock pulse. 


NOTES 

a. The J and K inputs of the 54/74107 must be stable while the Clock is HIGH for con- 
ventional operation. 

b. The 54/74LS107 is edge-triggered. Data must be stable one setup time prior to the «= seen 
negative edge of the Clock for predictable operation. i” 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Ta Operating free-air temperature range — 55 to + 125 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
V Supply volt | Mil 2 
is aa | Com't | 
Com’! 


Vin HIGH-level input voltage 2.0 


V LOW-level input voltage | Mil 


lik Input clamp current 
HIGH-level output current 


lou 
lot LOW-level output current 
Com’ 

Ta Operating free-air temperature Tr 
Com’! 


LOGIC PRODUCTS 


FLIP-FLOPS — 54174107, L107 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' sel el ll Sa7ALS107__ | a, 
_ Cie [Ter ma 
Voy HIGH-level output voltage Voc= MIN, Vin= MIN, Vii = MAX, | Mil | 


Vo. LOW-level output voltage 


Vix Input clamp voltage Voec= MIN, |= Ix 


V,= 5.5V 
J, K Inputs 


Input current at maximum 
input voltage 


Voc = MAX 
Rp Inputs 
CP Inputs 
J, K Inputs 


w | a! 
1 GU 
% 


Rp Inputs 
CP Inputs 
J, K Inputs 


HIGH-level input current 


eee ee 


Rp Inputs 

CP Inputs 
J, K Inputs 
Rp Inputs 
CP Inputs 


LOW-level input current Voc = MAX, V;= 0.4V 


Short-circuit output 


los current? Nec= MOK 


© 
° 
3 
| 

© 


Supply current? (total) 


NOTES 

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = SV, Tp = 25°C. : ; 

. log is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. ; 

. With the Clock input grounded and all outputs open, Icc¢ is measured with the Q and Q outputs HIGH in turn. 


Wn — 


> 


AC CHARACTERISTICS 1, = 25°C, Voo=5.0V 


a 
C. = 15pF, Ry = 4000 Ci = 15pF, Ri = 2k UNIT 


oe 

teLy Propagation delay Waveform 14, ’LS107 
teu Clock to Output Waveform 3, '107 
t Propagation dela ; 

ik Stes J Waveform 2 
teu Reset to Output oe 
NOTE . 
Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on ty, ts, pulse width or duty cycle. 


PARAMETER TEST CONDITIONS 
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LOGIC PRODUCTS 


FLIP-FLOPS 54174107, LS407 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


54/74LS 
PARAMETER TEST CONDITIONS UNIT 


tw(H) Clock pulse width (HIGH) 


=e 
ice a 
ier 

th Hold time J or K to Clock sage 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND RESET TO OUTPUT DELAYS, 
HOLD TIMES, CLOCK PULSE WIDTH RESET PULSE WIDTHS 


an) 
ts(H) RESET (Rp) Vm Vm _ “@~ 
twit) —-f 4 


‘PHL 


'PLH 
PHL Q Vu Vm 


Q Vm Vm 
'PLH 
tPLH a (PHL 7 
- Q Vm Vm 
Q Ve Vm 
Waveform 1 Waveform 2 


PROPAGATION DELAY AND fryax 


-— THEM AX cee aia ae 
- cay An Ce A 
na a tw(H) “Te 
J 
OR Ve Vv 
K 


TPLH ‘ : i sa ; 
TPLH + 
a he = x VM / vu 


Waveform 3 


Vu = 1.3V for 54LS/74S: Vy = 1.5V for all other TTL famillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


FLIP-FLOPS | | 54174107, LS107 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS | 
ue tw ——= AMP (V) 


90% 

Vcc Vcc 

Y . NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vy = 1.3V for 54LS/74LS; Vy = 1.5V for all other TTL families. 


DEFINITIONS ne INPUT PULSE REQUIREMENTS 
litude | Rep. Rat Ise Width | t 
H, =Load resistor to Voc; see AC CHARACTERISTICS for value. besa 'THL 


Cy = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. 

Ry = Termination resistance should be equal to ZouT Of Pulse Generators. S4LS/74LS | 30v | iMHz | — soons | t6ns | éns | 

tTLH» ttH_ Values should be less than or equal to the tabie entries. 
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LOGIC PRODUCTS 


FLIP-FLOPS 


54/74109, LS109A 


DESCRIPTION 


The '109 is a dual positive edge-triggered 
JK-type flip-flop featuring individual J, K, 
Clock, Set and Reset inputs; also comple- 
mentary Q and Q outputs. 


Set (Sp) and Reset (Rp) are asynchronous 
active LOW inputs and operate indepen- 
dently of the Clock input. 


The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Mode Select- 
Truth Table. 


The J and K inputs must be stable just one 
setup time prior to the LOW-to-HIGH tran- 
sition of the Clock for predictable opera- 
tion. The JK design allows operation as a 
D flip-flop by tying the J and K inputs to- 
gether. 


Although the Clock input is level sensi- 
tive, the positive transition of the Clock 
pulse between the 0.8V and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable operation. 


PIN CONFIGURATION 


Dual J-K Positive Edge-Triggered Flip-Flop 


TYPICAL tugax TYPICAL euer CURRENT 


ORDERING CODE 


PACKAGES COMMERCIAL RANGES MILITARY RANGES 


Voc =5V 5%; Ta =0°C to +70°C | Voc =5V +10%;T, = — 55°C to + 125°C 


PPasicso_[_Nmaisied | SSS 
[ceramic DP[~SSCSCSCS~S~S~*~SC« OER 
FFatpack | —=S~dCS OO _—+ AL STOO | 
icc if C—“—*~*~*~*~—~—~—s~s~SC“C*~‘*‘ BG 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINs [DESCRIPTION | _sa7a | sarais 
[of Reset input iat iY 

AR 
[a6 [Outputs iY 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40uA Iy,4 and — 1.6mA |),, and a54/74LS unit load (LSul) is 202A ty 
and —0.4mA Wy. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 
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FLIP-FLOPS 54/74109, LS109A 


LOGIC PRODUCTS 


LOGIC DIAGRAM FUNCTION TABLE 
OUTPUTS 


OPERATING MODE 


Asynchronous Set 
| Asynchronous Reset (Clear) 
Undetermined (Note) 


Toggle 

Load ‘‘0’’ (Reset) 
Load ‘‘1’’ (Set) 
Hold ‘‘no change” 


= HIGH voitage level steady state. 
= LOW voltage level steady state. 
= HIGH voitage level one setup time prior to the LOW-to-HIGH Clock transition. 
= LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW- 
to-HIGH Clock transition. 

= LOW-to-HIGH Clock transition. 

NOTE 

Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are 

unpredictable it Sp and Rp go HIGH simultaneously. 


oe Ira ze zo) 


TrTtTiritere 
ae Ee or 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Voc Supply voltage | 7.0 
. 


Ta Operating free-air temperature range ~ 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/74109, LS109A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74109 54/74LS109 
PARAMETER TEST CONDITIONS' 
Von HIGH-level output voltage Voce: Li= My La em eae 


Voc = MIN, lo, = MAX EN 
Com’| 
Rp, Sp Inputs 
CP Inputs 
J, K Inputs 


Cc 
< 
= 


BE 
< 
mo] 


3. 


> 


Vo. LOW-level output voltage 


Input current at maximum 
input voltage 


Sp, CP Inputs 
, K Inputs 


lw H!iGH-level input current 


(F) 
oO 


Ro, Sp Inputs 


o 
EF TE FS TRE TS TS 


SIS |elels 
on capt beaal Mas 


B 
> 


ie LOW-level input current 


Short-circuit output 
current? 


os 
loc Supply current? (total) 


me rd l ay afl 
ro) W | wo = pa o|= 
fh |} PO o ol 

nN 

~l 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Igg is tested with VoyT= + 0.5V and Voc= Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circult should not exceed one 
second. 

4. With the Clock input grounded and all outputs open, loc Is measured with the Q and Q outputs HIGH in turn. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


ee 
tpLH Propagation delay 

teHL Clock to output Waveform 1 

teLH Propagation delay aiden. 

teHL Reset to output | 
teLH Propagation delay _ ieee 

teHt Set to output 


NOTE 
Per Industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on tr, t¢, pulse width or duty cycle. 


4-163 


LOGIC PRODUCTS 


FLIP-FLOPS -—-54/74109, LS1O9A 


AC SETUP REQUIREMENTS 1,=25°C, Veg=5.0V 


tyw(L) 


iylt) Set or Reset pulse wiath (LOW) | __Waveforma | 20 | +i 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS, 
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS 


Vu = 1.3V for S4LS/74LS: Vay = 1.5V for all other TTL families. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


Waveform 1 _ Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUT! UTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS SAMILY INPUT PULSE REQUIREMENTS 


t 
R= Load resistor to Voc; see AC CHARACTERISTICS for value. sls 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
: TICS for value. | éns | 


Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. iden aed 
D =Diodes are 1N916, 1N3064, or equivalent. : 


ttLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


FLIP-FLOPS 


94/74L8142, $442 


DESCRIPTION 


The '112 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, K, 
Clock, Set and Reset inputs. The Set (S,) 
and Reset (Rp) inputs, when LOW, set or 
reset the outputs as shown in the Func- 
tion Table regardless of the levels at the 
other inputs. 


A HIGH level on the Clock (CP) input en- 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob- 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 


PIN CONFIGURATION 


Dual J-K Edge-Triggered Flip-Flop 


TYPE TYPICAL fypax TYPICAL ela CURRENT 
4mA 


ORDERING CODE 


M 
[PrestiobiP | NTSTIN + NTaSTION | 
[PiasicSo | nraisivade nmasiao[ SSS 
[ceramic P| SSSSS~*dSC STDC TO 
A 
fucc i C~“—s*~*s*~‘“‘—‘“dSCS*~“‘:*‘sSD 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 54/74S 54/74LS 
CP Clock input | Sul 4LSul 
/K 


NOTE 
A 54/745 unit load (Sul) is 504A Iy,y and — 2.0mA Ij, and 54/74LS unit load (LSul) is 204A Ij} and — 0.4MA IIL. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


FLIP-FLOPS Oo 5417418442, $442 


LOGIC DIAGRAM FUNCTION TABLE 


[INPUTS [OUTPUTS | 
OPERATING MODE 
| _overarma mone bee Te tay 


Asynchronous Set 
Asynchronous Reset (Clear) 


Undetermined 
Toggle 

Load ‘‘0” (Reset) 
Load ‘'1”’ (Set) 
Hold ‘‘no change”’ 


Ptr = 
arrorres 
Qgir-ra trier 


H = HIGH voltage level steady state. 2 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

L = LOW voltage level steady state. 

| = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

q = Lower case letters indicate the state of the referenced output one setup time 
prior to the HIGH-to-LOW Clock transition. 

X = Don't care. 

| = HIGH-to-LOW Clock transition. 

NOTE 

Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are 

unpredictable if Sp and Rp go HIGH simultaneously. 


PARAMETER 


Voc Supply voitage é 
1 


Vin Input voltage Bes 


7 
Vour Voltage applied to output in HIGH output state - 0.5 to -0.5 to 
+ Voc + Voc 


Operating free-air temperature range — 55 to +125 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Vin HIGH-level input voltage 


| 2.0 
ie sennreree Fp 
Ed 


ae: 
ee 
flix Input clamp current 8 
leweeel | 
ae 
a 


| 400 _ | 
fe eeenonn 
is ere 


NOTE 
Vit = +0.7V MAX for 548 at Ta = + 125°C only. 
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LOGIC PRODUCTS 


FLIP-FLOPS | 54/74LS412, $142 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


§4/74LS112 54/74S112 
_ PARAMETER TEST CONDITIONS’ UNIT 
/Min | Typ? | Max | min | Typ? | Max | 


Von HIGH-level output voltage Vec = MIN, Vin = = MIN, Vi = MAX, I i a 
eon a7 [aa par [ae 


Vo. LOW-level output voltage 


[ig rout amp vonage [Veg Neg 
ee 
ra.Kinpats [| pea [ma 
Ha 
CeFinpuis |_| 
Fic ene eee A De 
To, Soinpuis | [feo | | [100 | sa 
PeFinpute | | 0 [| | 100 | oa 
ra kimous [| foe] ma 
Rp, Sp Inputs bel 
[or inputs 
rakinpute | [|| 9 ma 
Raed 
on as 


Input current at maximum 


input voltage Ween 


ie HIGH-level input current Voc = MAX 


LOW-level input current Voc = MAX 


ie 


Rp, Sp Inputs 


CP Inputs 


Short-circuit output 


NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Vouy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. With the Clock input grounded and al! outputs open, Icc is measured with the Q and Q outputs HIGH in turn. 

5. Vo_ = + 0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


PARAMETER 


54/74LS | 5AI74S 
TEST CONDITIONS C.=15pF, Ry = 2k2 at aa R, = 2800 UNIT 


t Propagation dela 
PLH pag y Waveform 1 ns 
toy Clock to output 
{ Propagation dela 
PLH pag y Waveform 2 ns 
te. Sp or Rp to output 
NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on ty, ty, pulse width or duty cycle. 


7.0 
7.0 
7.0 
7.0 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/741L$412, $14 


AC SETUP REQUIREMENTS 1T, = 25°C, Voc =5.0V 


54/74. 54/74S 
TEST CONDITIONS - 
A } : &x 


Waveform 1 


PARAMETER 


tw(H) Clock pulse width (HIGH) 
Clock pulse width (LOW) 
Set or Reset pulse width (LOW) Waveform 2 


ts Setup time J or K to Clock 


t, Hold time J or K to Clock Waveform 1 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS, 
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS | 


“MUU, SET (Sp) ee 
a 


tPHL 


tPLH 


Vu 


Vm 


Vu = 1.3V for S4LS/74LS: Vay = 1.5V for all other TTL families. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. Viy = 1.3V for S4LS/74LS: Vay, = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


AMP (V) 


90% 


Vcc VCC 
Y ° NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


D POSITIVE 
PULSE 


10% 


Vm = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families 


INPUT PULSE REQUIREMENTS 

FAMILY 7 
Amplitude Pulse Width | troy 
[acer [av | ne | ste | re oe 


DEFINITIONS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zgy7 of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


FLIP-FLOPS 


DESCRIPTION 


The ‘113 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, K, 
Set and Clock inputs. The asynchronous 
Set (Sp) input, when LOW, forces the out- 
puts to the steady state levels as shown in 
the Function Table regardless of the 
levels at the other inputs. 


A HIGH level or: the Clock (CP) input en- 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob- 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 


PIN CONFIGURATION 


94/7 418113, $1413 


Dual J-K Edge-Triggered Flip-Flop 


TYPICAL SUPPLY CURRENT 
(Total) 


TYPE TYPICAL fax 


74LS113 
743113 


125MHz 


ORDERING CODE 


MILITARY RANGES 
Voc = 5V + 10%; Ta = — 55°C to + 125°C 


$54$113F ° $54LS113F 


$54S113W ° S54LS113W 


PACKAGES 


Plastic DIP 


Ceramic DIP 


Flatpack 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 7 54/74S 54/74LS 
Clock input 2Sul 4LSul 


Sp Set inputs 3.5Sul 3LSul 


NOTE 


A 54/74S unit load (Sul) is 50puA typ, and — 2.0MA |), and a 54/74LS unit load (LSul) is 20nA lip and — 0.4mA |, . 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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Le a er oe indecacdaeaeiemeecamrl 
TT 
a a 
aT aT aaa 
See 


a 
Ra ET 
ET 


LOGIC PRODUCTS 


FLIP-FLOPS = §  §4/74LS443,$443 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 


Asynchronous Set 


Toggle 

Load ‘‘0’’ (Reset) 
Load ‘'1”’ (Set) 
Hold ‘‘no change” 


4= HIGH voltage level steady state. 
h= HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
L= LOW voltage level steady state. 
1 = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
q= Lower case letters indicate the state of the referenced output one setup time 
prior to the HIGH-to-LOW Clock transition. 
Don’t care. 


- x< 
ou 


HIGH-to-LOW Clock transition. 


PARAMETER | sats | 54s | 74Ls UNIT 
1 5 1 


7 7 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Cen arate [a 


in 


Nik Input clamp current 


loH HIGH-level output current 
lou 


LOW-level output current 


Ta Operating free-air temperature 


NOTE 
Vi_ = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


FLIP-FLOPS | 54/74L8113, $4143 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS113 541748113 


a ee SHES Ht 


Vec= MIN, Vin= MIN, Vi, = MAX, V 


Von HIGH-level output voltage lon = MAX 


Vo. LOW-level output voltage 


Pigzama [ras| fozsfoe] | | |v 
[Ve tnput camp vortage | ec MIN sme «| Y=) | ide | 


Input current at maximum | ymax PJ Kinputs | {for} Tf ma 
; Seimeuis | 


input voltage 
[akinputs | | | 2] | | | sa | 
Ea 


CP Inputs 


ee 
a 
Pa Kinpute | 
Scineuts |_| 
Cer inputs |_| 

EJ 

et 


rey HIGH-level input current Voc = MAX 


LOW-level input current 


he 
ee a 
Pe Neve lees Noell ee A 


CP Inputs 
-— 100; —40 ~100; mA 
loc 4 Supply current (total) Voc = MAX foe =f Be 15 | 50 | mA | 
NOTES 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = SV, Ta = 25°C. 

. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

. With the Clock input grounded and all outputs open, ig¢ is measured with the Q and @ outputs HIGH in turn. 

. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. 


Short-circuit output = 


Qn — 


a ms 


AC CHARACTERISTICS 1T, = 25°C, Voc = 5.0V 


54I74LS __SAI7AS 


PARAMETER TEST CONDITIONS C. = 15pF, Ry = 2kQ C, = 15pF, R, = 2800 UNIT 


teLy Propagation delay 20 7.0 
teHL Clock to output MANE) OUT: 30 7.0 
teLy Propagation delay 20 7.0 
teHL Set to output ne 30 7.0 


Per industry convention, fax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


Ns 
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LOGIC PRODUCTS 


FLIP-FLOPS 7184413, 8443 


AC SETUP REQUIREMENTS 1, = 25°C, Veo =5.0V 


PARAMETER TEST CONDITIONS cd basa EE achat U 


, | Min | Max [| Min | Max 
| tw(H) Clock /pulse width (HIGH) | Waveforms | 20, | | 
| twit) Clock pulse width (LOW) | Waveform | 13, | |S 

| twit) Setpulsewidth(Low) | Waveform2_ | 25 T TOT 
| ts SetuptimeJorKtoClock | Waveforms =| 20 | tts 
| th HoldtimeJorKtoClock | Waveform, = | Ts 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, DATA SETUP AND SET AND RESET TO OUTPUT DELAYS, 
HOLD TIMES, CLOCK PULSE WIDTH SET AND RESET PULSE WIDTHS 


ree 


SET (Sp) Vm Vm 


RESET (Rp) 


Va 


Vy = 1.3V for S4LS/74LS: Vay = 1.5V for all other TTL families. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. “Vy = 1.3V for 54LS/74LS: Vy = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 
AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vu = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS 


Ri = Load resistor to Voc: see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS- | saa | gov | tmHz =| sons | 7ms | 7ns | 
TICS for vatue. 


; 7ns 
Ry = Termination resistance should be equal to Zgyr of Pulse Generators. S4LS/74LS 6ns 


D = Diodes are 1N916, 1N3064, or equivalent. 545/74 MHz 
trLH: trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


LATCH | 54/74116 
Dual 4-Bit Transparent Latch 


DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY— DATA TO OUTPUT (Total) 


The '116 has two independent 4-bit trans- er 
parent latches. Each 4-bit latch is con- somA 

trolled by a two-input active LOW Enable 

gate (E, and E,). When both E, and E, are 

LOW, the data enters the latch and ap- 

pears at the output. The outputs follow the 


Data inputs as long as E, and E, are LOW. ORDERING CODE 


The data on the D inputs one setup time 
COMMERCIAL RANGES MILITARY RANGES 
Voc =5V 5%; Ta =0°C to + 70°C | Vog=5V + 10%; Ta = — 55°C to + 125°C 


before the LOW-to-HIGH transition of E, 
or E, will be stored in the latch. The 
Piastioom | nmN | 
[ceramic SSCS~<~dtCS*~‘“C~*~*~S 
CT —SidC SHOW 


either E, or E, is HIGH. 


Each 4-bit latch has an active LOW asyn- 
chronous Master Reset (MR) input. When 
LOW, the MR input overrides the Data and 
Enable inputs and sets the four Latch out- 
puts LOW. 


Latched outputs remain stable as long as 
Flatpack 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


Where a 54/74 unit load (ul) is understood to be 40zA I)}4 and — 1.6mA lj,. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


1415 16 18 20 22 


E Dg Dz D2 Dg E Do Dy 02 D3 
v9" “be 


MR Qy Qy Q2 Q3 MR Qo Q, Q2 Q3 


13 17 19 21 23 
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LOGIC PRODUCTS 


LATCH 5474116 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 
male e[o,| 0, 


H L L L | 
H ! L | 


H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Enable transition. 
L = LOW voltage level. 

| = LOW voltage level one setup time prior to the LOW-to-HIGH Enable transition. 
X = Don't care. 

1 = LOW-to-HIGH Enable transition. 


| 
Vout Voltage applied to output in HIGH output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


54/74 
PARAMETER UNIT 


V Supply voltage | 
Vin HiGH-level input voltage — lO > 


Vit LOW-level input voltage 


lou HIGH-level output current 


lik Input clamp current i. 


lon LOW-level output current 
| 
| | Te ee ee a 
Ta Operating free-air temperature 
fo MOONE se Oe a OO 
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LOGIC PRODUCTS 


LATCH | 5AI74116 


DC ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted.) 


54/74116 


Voc= MIN, Viy= MIN, Vip = MAX, 
low = MAX 3.4 


Von HIGH-level output voltage 


Voec= MIN, Vin = MIN, Vit= MAX, 
lo. = MAX 


Vix Input clamp voltage Voo= MIN, t= he 
| Input current at maximum Veo = MAX, V,=5.5V 
input voltage 
. E, MR Inputs 
hy HIGH-level input current Voc = MAX, V| = 2.4V 
D Inputs 


E, MR Inputs Pe ee atl 
D Inputs, initial peak ta 4 
D Inputs, steady-state Eee al 


Short-circuit output | mit | -20 
los 3 Voc = MAX 
current Com’! ~ 18 
Condition 1 hn 
lec Supply current? (total) Voc = MAX = 
Condition 2 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Condition 1. Measure Ioc¢ with all inputs grounded and ail outputs open. Condition 2. Measure Ioc¢ with E inputs grounded, all other inputs at 4.5V and all outputs open. 


VoL LOW-level output voltage 


fie LOW-level input current Voc = MAX, V,=0.4V 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER C, = 15pF, R, = 4002 | UNIT 
ns 


tpLHy Propagation delay 30 

tpy. Enable to output avoir 22 

tp_y Propagation delay 15 

teHL Data to output Wavetorm 2 18 be 
Propagation delay 

teHL MB to output Waveform 3 22 ns 


TEST CONDITIONS 
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~ LOGIC PRODUCTS 


LATCH ae MITES 


TEST CONDITIONS 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER 


(H) Setup time HIGH Data to Enable 
(H) Hold time HIGH Data to Enable 
( 
( 


L) Setup time LOW Data to Enable 


AC WAVEFORMS 


‘PROPAGATION DELAY ENABLE TO OUTPUT AND 
' ENABLE PULSE WIDTH 


a ——- tw poo 


{ 
E Vm Vu Via Vig 
bem a 


Qn VM Van 


Vm = 1.5V for 54/74 and 54S/74S, Vy = 1.3V for 54LS/74LS 
Waveform 1 


MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND LOW ENABLE TO 
MASTER RESET HOLD TIME 


MR VM VM 


sly, 
=— th ~| 


E Vu 
neice 
Q \ Ve / 
Vu = 1.5V for 54/74 and 54S/74S, Viy = 1.3V for 54LS/74LS 
Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


vec Voc 
© @ 


PULSE 
GENERATOR 


DEFINITIONS 
Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 


Ry = Termination resistance should be equal to Zgy7 of Pulse Generators. _ 


D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH: trHL Values should be tess than or equal to the table entries. 
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far Enable pulse width _ Waveform 1_ a a oe 
tw Master Reset pulse width | Waveform 3 as ree 


t,(L) Hold time LOW Data to Enable 
t,(L) | Hold time LOW Enable to Master Reset to load HIGH fee Sees 


in 
18 
18 
- 2.0 
8.0 
8.0 


PROPAGATION DELAY 
DATA TO OUTPUT 


Qn Vu Vu 


Vm = 1.5V for 54/74 and 54S/74S, Viy = 1.3V for 54LS/74LS 
Waveform 2 


DATA SETUP AND HOLD TIMES 


Veg 


ty(H) 


Vm = 1.5V for 54/74 and 545/74S, Vay = 1.3V for 54LS/74LS 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Waveform 4 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
NEGATIVE 
PULSE 
ov 
ANP (V) 
POSITIVE 
PULSE 
10% ov 


ne INPUT PULSE REQUIREMENTS 
Amplitude Pulse Width tTHL 


a 


LOGIC PRODUCTS 


MULTIVIBRATOR 


94/74124 


e Very good pulse width 
stability 

e Virtually immune to 
temperature and voltage 
variations 

e Schmitt trigger input for 
slow input transitions 

e Internal timing resistor 
provided 


DESCRIPTION 


These multivibrators feature dual active 
LOW going edge inputs and a single active 
HIGH going edge input which can be used 
as an active HIGH enable input. Comple- 
mentary output pulses are provided. 


Pulse triggering occurs at a particular volt- 
age level and is not directly related to the 
transition time of the input pulse. Schmitt- 
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering 
from inputs with transition rates as siow 
as 1 volt/second, providing the circuit with 
an excellent noise immunity of typically 
1.2 volts. A high immunity to Voc noise of 
typically 1.5 volts is also provided by inter- 
nal latching circuitry. Once fired, the out- 
puts are independent of further transi- 
tions of the inputs and are a function only 
of the timing components. Input pulses 
may be of any duration relative to the out- 
put pulse. Output pulse length may be 
varied from 20 nanoseconds to 28 sec- 
onds by choosing appropriate timing com- 
ponents. With no external timing compo- 
nents (i.e., Rj,4 connected to Voc, Ce,, and 
Rext/Cex, Open), an output pulse of typi- 
cally 30 or 35 nanoseconds is achieved 
which may be uSed as a dc triggered reset 
signal. Output rise and fall times are TTL 
compatible and independent of pulse 
length. 


PIN CONFIGURATION 


DELAY 


ORDERING CODE 


COMMERCIAL RANGES 
paennoe Voc =5V + 5%; T, =0°C to + 70°C 


TYPICAL PROPAGATION 


Monostable Multivibrator 


TYPICAL SUPPLY CURRENT 
(Total) 


MILITARY RANGES 
Voc = SV t 10%; Ta = — 55°C to + 125°C 


) Ceramic DIP 
Flatpack 


FUNCTION TABLE 


INPUTS 


xOrm-- To K Ke 
eee 2 ie cere a oe 


H =HIGH voltage level 

L =LOW voltage level 

X =Don't care 

{ = LOW-to-HIGH transition 
\ = HIGH-to-LOW transition 


Pulse width stability is achieved through 
internal compensation and is virtually in- 
dependent of Voc and temperature. In 
most applications, pulse stability will only 
be limited by the accuracy of external tim- 
ing components. 


Jitter-free operation is maintained over 
the full temperature and Voc ranges for 
more than six decades of timing capaci- 
tance (10pF to 10uF) and more than one 
decade of timing resistance (2kQ2 to 30k2 


LOGIC SYMBOL 


$54121F 
$54121W 


INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 


Ri Be 
5 
NOTE 


A 54/74 unit load (ul) is understood to be 40zA I),4 and 
— 1.6mA ty. 


for the 54121 and 2KQ to 40kQ for the 
74121). Throughout these ranges, pulse 
width is defined by the relationship: (see 
Figure 1) 


tw (out) = Coxt Rext in2 
tw(out)=0.7Co.1 Rext 


In circuits where pulse cutoff is not criti- 
cal, timing capacitance up to 1000uF and 
timing resistance as low as 1.4kQ may be 
used. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


MULTIVIBRATOR oo < §AI74424 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 

[Parameter Sa 
; ), V 

°C 


mm 


Vout Voltage applied to output in HIGH output state -—0.5 to +Voo> -0.5 to +Vec a ae 


[Ts Operating freer temperature ange —=~=S~*~wrtC‘“ YO HAO «dS 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


lik Input clamp current 
lou HIGH-level output current 


lot LOW-level output current 
Com’! 


Rate of rise or fall of input B input 
pulse 


Ta Operating free-air temperature 


PARAMETER TEST CONDITIONS! 
Positive-going threshold = 
Vt+ at A and B wCO= MIN 
Negative-going threshold et 
Vr - at A and B Yeoe in 


Voc=MIN, Viy=MIN, Vi.=MAX, [| Mil | 24 


dv/dt 


54/74121 


; UNIT 


+ 
< 
TG 


| 
. — 
To 


Von HIGH-level output voltage lon = MAX 

Vv Voc= MIN, Vin= MIN, Vip = MAX, | Mil 
lor = MAX 

V 


OL LOW-level output voltage 
IK Input clamp voltage Voc= MIN, =I 
\ Input current at maximum Voc = MAX, V,=5.5V 
input voltage 
A,, Ag inputs 
Te) HIGH-level input current Voc = MAX, V,=2.4V 
A,, A> inputs 
Wy LOW-level input current Voc = MAX, V,=0.4V ! B _ 
, Short-circuit output Van = MAX Mil | 
Os current? Ce= Te 


- Quiescent 
are | Quiescent 
Triggered 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


5 
3 


‘@) 
oO 
i 


= 
> 


— 1.6 mA 


mA 


3}3 
>| > 


© 
3 
> 


loc Supply current (total) Voc 


~) 
o 
3 
> 


1 
= 
NO 
. 
> 
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LOGIC PRODUCTS 


MULTIVIBRATOR 94/74124 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS ae 15pF, A= 4000 4000 UNIT 


tery Propagation delay Waveform 1 ie 
tex A input toQ & q Output Coxt = 80PF, Rint to Voc 80 


‘te B input toQ & Q output Sex ud Rint tO Veo 
| tw Minimum output pulse width | Coxt= ORF, Rin toVoc =| 20} STs 
| Cot = 80PF, Rin toVeo | 70 | 150 | ns 
tw Output pulse width =< TOOpF, Rew=10K0 | 600-+| 800.-+| ns 
| Cont= uF, Rot=10k2 | | 8] 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


TEST CONDITIONS 


PARAMETER 


Minimum input pulse width to trigger Waveforms 1 & 2 a 


Cox External timing capacitance range | CT tT] 
Rex = 2k0 ae ae a 
Roxt = Rext(Max) ies ae: es 


Output duty cycle 


AC WAVEFORMS 


PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
INPUT AND OUTPUT PULSE WIDTHS INPUT AND OUTPUT PULSE WIDTHS 


aeaaes , catni 


Waveform 1 Waveform 2 


Vu ™ 1.5 for 54/74 and 54S/74S; Vyy = 1.3V for 54LS/74LS 
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4 | 0 | | = 
External timing resistor ran a ae 
Pov ee ee eee ee ec 


LOGIC PRODUCTS 


MULTIVIBRATOR | Ba 24 


OUTPUT PULSE WIDTH vs. TIMING RESISTOR VALUE 


10ms 


Suciiiiee —aeeni 
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-_Rext— Timing Resistor Value—k°? 


Figure 1 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
GC, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 


TICS for value. 
Ry = Termination resistance should be equal to Zgyt of Pulse Generators. S4LS/74LS 


D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
trLH» trH_ Values should be less than or equal to the table entries. 


FAMILY INPUT PULSE REQUIREMENTS 


4-180 


LOGIC PRODUCTS 


“MULTIVIBRATOR 


94/74123 


e DC triggered from active 
HIGH or active LOW 
inputs 

e Retriggerable for very 
long pulses—up to 100% 
duty cycle 

e Direct reset terminates 
output pulse 

¢ Compensated for Vcc and 
temperature variations 


DESCRIPTION 


The ’123 is a dual retriggerable mono- 
stable multivibrator with output pulse 
width control by three methods. The basic 
pulse time is programmed by selection of 
external resistance (R,,,) and capacitance 
(Cox) values. Once triggered, the basic 
pulse width may be extended by retrigger- 
ing the gated active LOW going edge input 
(A) or the active HIGH going edge input 
(B), or be reduced by use of the overriding 
active LOW reset. 


The basic output pulse width is essen- 
tially determined by the values of external 
capacitance and timing resistance. For 
pulse widths when C,,, < 1000pF, see Fig- 
ure A. 


When C,,,>1000pF, the output pulse 
width is defined as: 


tw= 0.28 Roxt*Cext (1 + <7) 


The external resistance and capacitance 
are normally connected as shown in Fig- 


PIN CONFIGURATION 


Dual Retriggerable Monostable Multivibrator 


ORDERING CODE 


Flatpack 


FUNCTION TABLE 
INPUTS 


OUTPUTS 


= HIGH voltage level 

= LOW voltage level 

= Don't care 

= LOW-to-HIGH transition 
= HIGH-to-LOW transition 
SL = One HIGH-level pulse 
“LS = One LOW-level pulse 


Ke Ee 


ure B. If an electrolytic capacitor is to be 
used with an inverse voltage rating of less 
than 1V then Figure C should be used. 
(Inverse voltage rating of an electrolytic is 
normally specified at 5% of the forward 
voltage rating.) If the inverse voltage 


LOGIC SYMBOL 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


COMMERCIAL RANGES MILITARY RANGES 


$54123F 


$54123W 


INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 


NOTE 
A 54/74 unit load (ul) is understood to be 40yA |),, and 
— 1.6MA Ih. 


rating is 1V or more (this includes a 100% 
safety margin) then Figure B can be used. 
Note that if Figure C is used the timing 
equations change as follows: 


tw=0.25 Roxt®*C ext (1 + 0. 
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LOGIC PRODUCTS 


LnVaRATOR . : oo ae 


Vout Voltage applied to output in HIGH output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


ee PARAMETER 


= 


3 


3 


| 54174123 
PARAMETER TEST CONDITIONS' aa er UNIT 
Typ? | Max _| 
Von HIGH-level output voltage® Voc = MIN, lon = MAX = ees 
Com’! 
Vo. LOW-level output voltage® Voc = MIN, lo, = MAX a 
Com’! 


Vix _— Input clamp voltage Vec=MIN, =I 


Input current at maximum = _ 
I input voltage POO ee vis oe 
A, B inputs 
A, B inputs 
Voc= MAX, V; = 0.4V : 


Short-circuit output . 7 
oe ‘ ( ) at Triggered 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. . 

3. Igg is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Quiescent loc is measured (after being reset) with 2.4V applied to both Rp and A inputs, B inputs grounded and all outputs open. Triggered loc is measured with 2.4V applied to 
all Rp and B inputs, A inputs grounded and all outputs open. For both measurements, Coy_= 0.02nF and Rey, = 25kn. 

5. Ground Cay; to measure Voy at Q, Voy, at G, or log at Q. Cex; is open to measure Voy at O, Voy, at Q, or log at Q. 


i 


4. ; 


{ 
= 
ao 


+ 
> 


HIGH-level input current 


= 
> 


3 
> 


hie LOW-level input current 


re) 
> 
Oo 
3 
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> 


3 
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LOGIC PRODUCTS 


MULTIVIBRATOR §4/74123 


AC CHARACTERISTICS 1, = 25°C, Vo¢=5.0V 


PARAMETER 


TEST CONDITIONS 


teLH Propagation delay Waveform 1 
teH A input to Q & Q output Coxt = OPF, Rey, = Sk2 40 
teLH Propagation delay Waveform 2 ie 
toy B input to Q & Q output Coy = OPF, Rey, = SkQ 
tery Propagation delay Waveform 3 40 
toy Rp input to Q & Q output Coyt = OPF, Rey, = SK2 27 
— Waveforms 1 & 2 
ee Cont = OPF, Rex = 5k2 et we 


} Waveforms 1 & 2 
tw Q Output pulse width Cont = 1000PF, Rey = 10k0 2.76 3.37 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


Stray capacitance to GND at R,,1/Cey: 


C : 
Rx/CX terminal 


AC WAVEFORMS 


PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, PROPAGATION DELAY B INPUT TO Q AND @ OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS AND INPUT AND OUTPUT PULSE WIDTHS 


aed 


Waveform 1 Waveform 2 
Vm = 1.6V for 84/74 and §4S/74S; Vy = 1.3V for S4LS/74LS 


DIRECT RESET DELAYS 


tPHL 


Waveform 3 
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LOGIC PRODUCTS 


MULTIVIBRATOR | 


54174123 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc Vcc 


INPUT PULSE DEFINITIONS 


tw AMP (V) 


90% 


NEGATIVE 


PULSE 


PULSE 
GENERATOR 


zi 


AMP (V) 


POSITIVE 
PULSE 


DEFINITIONS 


R, =Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Rr= Termination resistance should be equal to ZouT of Pulse Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

ttLH trHL Values should be less than or equal to the table entries. 


TYPICAL PERFORMANCE CHARACTERISTICS 


10,000 


7,000 } 


= 9 | 
Ta = 25°C a 


4,000 
2,000 


1,000 


700 


400 


100 


tw — OUTPUT PULSE WIDTH (ns) 


20 


ee > nn an on — 
ee ea een 


4 10 20 40 


10% 


Shae INPUT PULSE REQUIREMENTS 
| Amplitude Pulse Width | trum | tru 


S4LS/74LS 500ns 


54S/745 


500ns 


| 


100 200 400 1000 


Cex, — EXTERNAL TIMING CAPACITANCE (pF) 


Figure A 


Rext 


+ 


T Cext 


TERMINAL 


TO Rext!Cext 
TERMINAL 


Figure B 
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Voc 
| 
Rext 
Gaol ANY SILICON SWITCHING DIODE 
qT SUCH AS 1N916, 1N3064, etc. 
TO Cext TO Rext'Cext 
TERMINAL TERMINAL 


Figure C 


LOGIC PRODUCTS 


Quad 3-State Buffer 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
PACKAGES | yo =5V +5%T, =0°C to +70°C | Vog=5V + 10%; Ta = — 55°C to + 125°C 


, N74125N ¢ N74LS125N 
FUNCTION TABLE '125, ’LS125A Sch Sat oeeai en 


INPUTS | ouTPUT Plastic SO N74LS125AD 
i Coane | S54126F ©  SS4LS126AF 
H eiceakae S54LS125AW 
x ay S54126W ©  S54LS126AW 
LLCC S54LS125G 


L 
H 
(Z) 
FUNCTION TABLE ’126, ’LS126A 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


INPUTS OUTPUT 
: DESCRIPTION 54/74 54/74LS 


fe eee al ee ol 
Inputs Tul 1LSul 


H = HIGH voltage level ; 
L = LOW voltage level Where a 54/74 unit load (ul) is understood to be 40,A |),4 and — 1.6mMA 1, and, and a 54/74LS unit load (LSul) is 20pA typy 


X = Don't care and —0.4mA |), . 
(Z) = HIGH impedance (off) 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


*LS125A ‘LS126A "LS125A ‘LS126A 


125 126 


125 
"LS125A 


"126 
"LSi126A 
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LOGIC PRODUCTS 


BUFFERS «' 54/74125, 54/74126, LS125A, LS126A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


| | PARAMETER [sa@—CTsSALS 74LS 
IN 5. 5. : 
5 5 


7 

= ae 
Crewe ae ae ee 
a 
ao [ae ae 


Ta Operating free-air temperature range — 55 to +125 


RECOMMENDED OPERATING CONDITIONS | 


UNIT 
V 
V 

mA 
V 


PARAMETER 


j Input clamp current 


IK 
lon HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vec 


AMP (V) 
90% 
NEGATIVE 


7; PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


Open 
Closed 
Closed 
Closed 


DEFINITIONS 
R,, = Load resistor to Voc; see AC CHARACTERISTICS for value. 


pram | INPUT PULSE REQUIREMENTS 

FAMILY 

Ci =Load capacitance includes jig and probe capacitance; see AC | Amplitude | 

CHARACTERISTICS for value. 

Rr= Termination resistance should be equal to Zoy7 of Pulse _ 


OV 
Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. S4LS/74LS 3.0V 
Ry = 1kf. for 54/74, 54S/74S, Ry = 5kf for 54LS/74LS. 54S/74S 
tTLH. tTHL Values should be jess than or equal to the table entries. : 
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LOGIC PRODUCTS 


BUFFERS 94/74125, 54/74126, LS125A, LS126A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54174125 54/74LS125A 
PARAMETER 54/74126 S4/74LS126A | UNIT 
Voc = MIN, Viy= MIN 
V HIGH level output voltage cc » VIH ’ 


LOW-level output voltage 


TEST CONDITIONS' 


Com’! 
lo, = 12MA 74L 


Vix Input clamp voltage Voc= MIN, 1) = Ix 

Off-state output current, Voc = MAX, Viy= MIN, Vi, = MAX, 

02H HIGH-level voltage applied Vo=2.4V 

Off-state output current, Voc = MAX, Vi, = MIN, Vi. = MAX, 

OZL LOW-level voltage applied Vo = 0.4V 

' Input current at maximum merry V\= 5.5V 
| | input voitage oer V)=7.0V 
ty HIGH-level input t Voo = MAX ao 
Gre -level input curren cc= 

V,=2.7V 


I, LOW-level input current Voc = MAX, V, = 0.4V 


| Short-circuit output 7 
earns Com'I 
log Supply current (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type. 

2. Ali typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


Vor 


” 


< 
aod 
” 


| 
~! 
oS 


12 


o 


~ 
oS 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TC HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


ViN Vw 


Doeeps i" 
tpHz 0.5V 
Va 
Y Vu = 1.5V 


Waveform 1 Waveform 2 
Viv = 1.3V for S4LS/74LS, Vag = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


hae i 


Waveform 3 
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LOGIC PRODUCTS 


BUFFERS a -4/74125, 54/74126, LS1254A, LS126A 


AC CHARACTERISTICS 1, = 25°C, Vog=5.0V 


_ PARAMETER | 


54/74125 54/74LS125A |  54/74126 54/74LS126A 
C, = 50pF C, = 45pF C, = 50pF C, = 45pF 
| R 


TEST CONDITIONS 


R, = 4000 R, = 6670 R, = 4000 L = 6670 
we | Min | Max_| 
= [wee TE 
Cems Enable to HIGH | Waveform 2 a7 
ipa Enable to LOW | Waveform 3 25 
Cipan Disable from HIGH | Waveform 2, =F [| 80 
Cpa Disable from LOW | Waveform 3, G.= pF [| 12 
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LOGIC PRODUCTS 


BUFFER 


94/74128 


FUNCTION TABLE 


INPUTS OUTPUT 
Be ae ee ee ee ee 


L 
L 
H 
H 


H= HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION 


u 


Quad Two-Input NOR Buffer 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V + 5%; Ta =0°C to + 70°C am 5V + 10%; Ta = — 55°C to + 125°C 


Plastic DIP N74128N 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
Where a 54/74 unit load is understood to be 40pA Iy,4 and — 1.6mA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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4 


BUFFER 


LOGIC PRODUCTS 


| ‘PARAMETER 


RECOMMENDED OPERATING CONDITIONS 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


| Vv 
[Tt Inputeurrent’ ———SCSC~C~“~*~“~*“‘“‘*‘*‘“‘“~‘“dtCSCSC‘ OR Bt | 
"Voor Voltage applied to output im HIGH owputtate | __—08t0 +Voo _| 
[ °C 


ma . ) | ie = Ge Fe 
Vin input voltage -0.5 to +5.5 —0.5 to +5.5 
lin 

Ta Operating free-air temperature range - =—55 to +125 0 to 70 


| C | Supply voltage | 


54/74128 


7a z 


—0.5 to +Voco 


—0.5 to + Voc 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc Vcc 


PULSE 
| GENERATOR | 


DEFINITIONS 
Ry = Load resistor to Veco; see AC CHARACTERISTICS for value. 


CO, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for vatue. 
Ry = Termination resistance should be equal to Zoyrt of Pulse Generators. 
D =Dicdes are 1N916, 1N3064, or equivalent. 
trLH, trH_ Values should be less than or equal to the table entries. 
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AMP (V 
90% 


NEGATIVE 
PULSE 


ov 


AMP (V) 


POSITIVE 
PULSE — 


10% 


Vu = 1.3V for S4LS/74LS; Vay = 1.5V for ail other TTL families. 


apie [foe Rave | Poe Wa | tron [Sr 
[sara [sv [tie [stone | tre | oe 
[saisais [anv [sie [stone | vee | ore 


LOGIC PRODUCTS 


BUFFER | 94/74128 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' [min | tye® [Max | UNIT 


Von HIGH-level output voltage 


VoL LOW-level output voltage Voc= MIN, Vin = MIN, Io, = MAX 


Input clamp voltage Voc = MIN, |= Ix 


Input current at maximum 
input voltage Voc = MAX, V, = 5.5V 


| iy HIGH-level input current —_| level | tm __HIGH-evel Input current _| current Voc = MAX, V, = 2.4V 


— 


Short-circuit output 7 
oo ee ——— 


ee a 


Supply current (total) Voc = MAX 


oe AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2° All typical values are at Vog = SV, Tp = 25°C. WAVEFORM FOR INVERTING OUTPUTS 

3. log is tested with Voyy = + 0.5V and Vac = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu Vu 


im aos 


Vout VM VM 


Vm = 1.3V for S4LS/74LS, Vag = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1T, = 25°C, Voc = 5.0V 


PARAMETER 


ra Propagation delay Waveform 1, C, = 50pF 
PHL 
ae Propagation delay Waveform 1, C, = 150pF 
PHL 


TEST CONDITIONS 


=o 
R, = | RL = 1330 UNIT 
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LOGIC PRODUCTS 


SCHMITT TRIGGERS 


54/744 32, L$132 


DESCRIPTION 


The ‘132 contains four 2-input NAND 
gates which accept standard TTL input 
signals, and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi- 
tion, they have greater noise margin than 
conventional NAND gates. 


Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transition, and pro- 
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive- 
going and negative-going input threshold 
(typically 800mW) is determined internally 
by resistor ratios and is essentially insen- 
sitive to temperature and supply voltage 
variations. As long as one input remains at 
a more positive voltage than Vr, max, the 
gate will respond to the transitions of the 
other input as shown in Waveform 1. 


FUNCTION TABLE 


INPUTS 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION 
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Quad 2-Input NAND Schmitt Trigger 


TYPE _ TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES : 
cc = 5V 5% Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


$54132W ° $54LS132W 


PACKAGES y 


Plastic DIP 
Ceramic DIP 


Flatpack 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS . DESCRIPTION 54/74 54/74LS 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40,A I),4 and — 1.6mA |), , and a54/74LS unit load (LSul) is 20pA Ih py and 
—0.4mA Ij. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


SCHMITT TRIGGERS 54/74132, LS432 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voltage 
IN 


V Input voltage 
lin Input current 
—0.5 to ~0.5 to ~0.5 to ~0.5 to | 
oa Pe en rere eee wales ee oe 


Ta Operating free-air temperature range ~—~55 to +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


V Supply volta e | Mil 
Nik Input clamp current 

lon HIGH-level output current 

lot LOW-level output current ice 


Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 | 30v | MHz | — s00ns 
FICS for value. 

Ry = Termination resistance should be equal to Zout of Pulse Generators. S4LS/74LS | 30v | imHz | 500ns 

D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S | 30v | iMHz | 500ns | 

ttLH> tTH_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


SCHMITT TRIGGERS | 94/74132, LS132 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74132 
PARAMETER TEST CONDITIONS! 


[rz Positvegong tweshos | —Vegssov——S~=~‘id as Pa] | 20 Paw | ts | 9 | 
; 


ee eee 
Re ee 
Cw Cea 


MAX 
Com’! 
Vik Input clamp voltage Vec= MIN, i= lik 


Input current at positive- 5 7 
i going threshold Voc = 5.0V, Vi= Vr, 


hee 
ss 
a 
— 
-_ 
~ going threshold cc NGS NTS 
ae 
aes 
se 
ads 
a 
Essie! 
[18 


< 


Voc= MIN, 
Vi = Vr4 MAX 


Vo, LOW-level output voltage 


ro) 
BS 
a 
w 
on 
E 


Outputs 
HIGH 


Voc = MAX Sail 


loc Supply current (total) 


Me ies | i AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 
2. All typical values are at Vag = SV, Ta = 25°C. Vm = 1.5V for 54/74 
3. log is tested with Voy7 = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one Vy = 1.3V for S4LS/74LS 


output should be shorted at a time and duration of the short circuit should not 
exceed one second. 


Vi ret(H) = 1.7V for 132 Vi ref(L) = 0.9V for '132 
1.6V for ’LS132 0.8V for ’LS132 


Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vo¢=5.0V 


5474 54LSI74LS 


PARAMETER TEST CONDITIONS C,=15pF, R,=4000 | C,=15pF,R,=2k2 | UNIT 


tei | 22 22 
teHL ice caneiaes | wavetorms | 22 cat a 
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LOGIC PRODUCTS 


SCHMITT TRIGGERS 


94/74132, L$132 


TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE AND HYSTERESIS V 


AVy—HYSTERESIS [(V7-)—(Vr -)] 


Vo OUTPUT VOLTAGE V 


(54/74) 
THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 


Lesa ees 
ae ae 
eee = one 


eee GOING THRESHOLD 
VOLTAGE. Vr, 


Voc SUPPLY VOLTAGE V 


(54/74) 
HYSTERESIS vs TEMPERATURE 


860 


oe 
a 
°o 


780 
“78 -$0 -25 0 26 «50 «675 «6100 125 


Ta-FREE AIR TEMPERATURE—°C 


(54/74, 54LS/74LS) 


Vin vs VOUT 
TRANSFER FUNCTION 


Vec= SV 
Ta= 28°C 


0.4 0.8 1.2 1.6 
ViINPUT VOLTAGE V 


V 7--THRESHOLD VOLTAGE—VOLTS 
AVT—HYSTERESIS [(V7T+)—(V7 -)] 


Vy7—THRESHOLD VOLTAGE—VOLTS 
AVT—HYSTERESIS [(V_ .)—(V7-)] 


(54LS/74LS) 
THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 


2.0 
Ta = 25°C 


VCC—SUPPLY VOLTAGE—VOLTS 


(54LS/74LS) 
THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
AMBIENT TEMPERATURE 


Ta—AMBIENT TEMPERATURE—°C 
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LOGIC PRODUCTS | . a _ | = . hae a. x 
GATE | — §41748133 
13-Input NAND Gate 


748133 ‘4ns 4mA. 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Vec = 5V + 5%; Ta= 0°C to + 70°C Vec =5V + 10%; Ta= — 55°C to + 125°C 


FUNCTION TABLE 


INPUTS OUTPUT 
L 
H 


H eee H 
one input=L 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


a trpats 


H= HIGH voltage level NOTE 
L = LOW voitage level A 54/74S unit load (Sul) is understood to be 50yA Iy,4 and — 2.0mA |j,. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE 94/74S$133 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


a 
[Vin Input voltage —C~=~“‘*S*“‘*‘“‘*~*dSC‘ OO S| COSTES | 
[in Input eurent ——~—S=~=“*‘~*~‘“‘“*S*~*~‘~rC“‘“‘C ONO S| Ot | AY 
[Vase Voltage applied to output in HIGH outputstate | -05t0 +Veq__ | -08t0+Ves |v __| 
[Ta Operating frewair temperature ange ——=S=SC~=~‘“dtCSC*‘“‘C; KO HYCO | 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply voltage 
a | 


HIGH-level input voltage 


LOW-level input voltage 


lik Input clamp current Bone taal 
lon HIGH-level output current Fal 


lon LOW-level output current ae eel 
Ta Operating free-air temperature ea al 


Vi = + 0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
DEFINITIONS re 
R, = Load resistor to Vcc, see AC CHARACTERISTICS for value. S 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 
Ry = Termination resistance should be equal to Zoytz of Pulse Generators. S4LS/74LS 


D = Diodes are 1N916, 1N3064, or equivalent. 
trLH: ttH_ Values should be less than or equal! to the table entries. 


LOGIC PRODUCTS 


ia. : ; — ean “ann 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| PARAMETER 


| Vox  HIGH-level output voltage 


c 
<j<i<il</|<] 2 


TEST CONDITIONS’ 
Typ? 


Voc = MIN, Vi. = MAX, lon = MAX 


Com'| 


2.7 


| VoL LOW-level output voltage Vec= MIN, Viq= MIN, lo, = MAX a 
: Com’! 
| Vix Input clamp voltage Voco= MIN, t= Ix 


Input current at maximum _ _ 
| I input voltage - Yeo= MAG NS 22e 
are HIGH-level input current Voc= MAX, Vj=2.7V | 
Ne LOW-level input current Voc = MAX, V, = 0.5V 


Short-circuit output . 
| 'oscurrent3 : Meg= Nn 
| en locH Outputs HIGH 
loc Supply current (total) Voc = MAX 
lec. Outputs LOW 


Dee AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 
2. All typical vaiues are at Vog = 5V, Ta = 25°C. 


pA 


3 
> 


— 100 mA 


= 
oS 


WAVEFORM FOR INVERTING OUTPUTS 


3. log is tested with VoyT = +0.5V and Voc = Voc MAX + 0.5V. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. Vin Vu Vu 
4. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. . | 
‘PHL 


“| ores 
Vout VM vm 


Vy = 1.3V for 54LS/74LS, Vpy = 1.5V for all other TTL families. 
Waveform 1 


AC CHARACTERISTICS T, = 25°C, Vog=5.0V 


-54S/74LS : 
TEST CONDITIONS | C,=15pF, R, =2800| UNIT 


| Min | Max 
Teme [BD 


PARAMETER 


| tei Propagation delay 
| tpHe 
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LOGIC PRODUCTS 


GATE 


54/7481 34 


FUNCTION TABLE 


INPUTS 
ee od 
L 
L 
H 


H oe H 
one input=L 
X eee X 


H = HIGH voltage level! 

k = LOW voitage level 

X = Don't care 

(Z) = HIGH impedance “off” state 


PIN CONFIGURATION 


OUTPUT 
L 
H 
@ 


12-Input NAND Gate (3-State) 


TYPE TYPICAL ny esas ee TYPICAL SUPPLY CURRENT 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 54/74S === 


NOTE 
Where a 54/745 unit load (Sul) is understood to be 50uA |),4 and — 2.0mA lj, . 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE 84/74S134 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | AS 74S 
Voc Supply voltage 10 7.0 V | 
Vin Input voltage —0.5 to +5.5 
Vout Voltage applied to output in HIGH output state -—0.5 to +Vec 
Ta Operating free-air temperature range | 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Vis HIGH-level input voltage 


V LOW-level input voltage | Mil 


IL 
lik Input clamp current 


54/74S 


UNIT 


on 
on 
Je 


5.25 


t 
on 
de ik 
o/o 


NO 
© 


+0.8 | 
+ 0.8 
— 18 


3 


=) 
> 


3 


- 6.5 


LOW-level output current | Ml 


lon HIGH-level output current 
lon 


Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vec Vcc 


3] 5 


+125 


~“ Nh | MO | 
° 3 
; 


ANP (V) 
90% 


NEGATIVE 
PULSE io em, ae PULSE 


GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


csake wears to V see AC CHARACTERISTICS for value pie bl dealt i 
L= esi cc: value. 
C,. =Load capacitance includes jig and probe capacitance; see AC Amplitude Pulse Width 


CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyr of Pulse 


Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1kQ for 54/74, 548/748, Ry = 5k0 for S4LS/74LS. 
ttLH» trHL Values should be less than or equal to the table entries. 


4-200 


LOGIC PRODUCTS 


GATE 54/74S134 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
| -BAI74S134 


| PARAMETER TEST CONDITIONS! UNIT 


Von HiGH-level output voltage 


Voc = MIN, Vin = MIN, Vi, = MAX, 


Vo LOW-level output voltage lo = MAX 


L 
Vik Input clamp voltage Voc= MIN, t= Ix 


| Off-state output current, Vog = MAX, Viy= MIN, Vi, = MAX, 
02H HIGH-level voltage applied Vo =2.4V 


Off-state output current, Voc = MAX, Viy = MIN, Vip = MAX, 
O2L LOW-level voltage applied Vo =0.5V 


Input current at maximum _ > ie 
I input voltage eG NS Mie eOe 
Ny HIGH-level input current Voc = MAX, V,=2.7V 
he LOW-level input current Veco = MAX, V,=0.5V 


Short-circuit output _ 
los eurrBate Voc = MAX ~ 40 — 100 


locr Outputs HIGH 


Supply current (total) Voc = MAX loc, Outputs LOW 


etnies we reenendeten ee <li una eine Are in emma A aan sa 


locz Outputs OFF 


enero veneer manana semen 


—_ 


| 
ho 


| 
on 
oO 


> 


on 
> 


=| 
> 


= 
> 


— 
> 
N 
or 


ce) 

ple 

ape 
> 


> 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are are Voc = 5V, Ta = 25°C. 

3. log is tested with Voy = + 0.5V and Vcc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


<| 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 


Vu = 1.3V for 54LS/74LS, Vyq = 1.5V for all other TTL farvilies. 


PARANA ANCONA TAL NaN MEY REA AOL SIRS NC DG RRA SATO 


4-201 


>| 


LOGIC PRODUCTS 


GATE a 841748134 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER 


ton Propagation delay (| —=Ss~Ci(Wavaformt CdS 
tem Propagation delay | _____Waveformt_———s«dT Cid 
tezy _ Enable to HIGH Waveform 2, C, = 50pF eel 


54S/74S 
C, = 15pF, R, = 2800 


TEST CONDITIONS 


tz. Enable to LOW Waveform 3, C, = 50pF 
tpyz Disable from HIGH Waveform 2, C, = 5pF 
teiz Disable from LOW Waveform 3, C, = 5pF 


4-202 


LOGIC PRODUCTS 


GATE | $4/748135 


Quad Exclusive OR/NOR Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


ce sctetbbelbia RANGES many RANGES 
Piastic DIP N74S135N 


FUNCTION TABLE 


INPUTS OUTPUT 


Y 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


a 


pilezcczzee|> 


Iirereitieritirire 


szzzcerelo 
coaresr}e 


H = HIGH voltage level NOTE 
U = LOW voltage level A 54/74S unit load (Sul) is understood to be 50yA 1,4 and — 2.0mA lj. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE ~— 841748135 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Input current 


Voltage applied to output in HIGH output state 


PARAMETER 


Supply voltage 
HIGH-level input voltage 


LOW-level input voltage 


NOTE 
Vi = + 0.45V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
VCC : 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


FAMILY INPUT PULSE REQUIREMENTS 
R= Load resistor to Voc; see AC CHARACTERISTICS for value. | Amplitude | Rep. Rate | Pulse Width | tru | trHL| 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. | ‘ 

Ry = Termination resistance should be equal to ZQyy of Pulse Generators. S4LS/74LS 

D = Diodes are 1N916, 1N3064, or equivalent. 548/748 1MHz 500ns 2 5ns 

tTLH» tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATE 54/74$435 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 54/748135 
Von  HIGH-level output voltage Voc = MIN, Vin = MIN, Vi, = MAX, | mi | 25 | 
low = MAX ’ 27 
L 
K 


Voc=MIN, Vyj=MIN,V,=MAX, [Mi | 
Vo LOW-level output voltage 
V, Input clamp voltage Vec= MIN, |,=Ix 
Input current at maximum ms _ 
ln _ HIGH-level input current Voo= MAX, V,=2.7V a ee 
I, LOW-level input current Voc = MAX, V\ = 0.5V a eae 


Short-circuit output _ 


[Teg Supply current Gora) | SSCA SCS~*~‘~tSCS*‘“‘“(;*SCSSCYSC Ym 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 


priate value specified under recommended operating 


conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 
. All typical values are at Vocg = 5V, Ta = 25°C. 


3. log is tested with Voyt= +0.5V and Voc=Vec Ae 
MAX+0.5V. Not more than one output should be VIN Vu Vu 
shorted at a time and duration of the short circuit 
should not exceed one second. “| Parsee cee 
4. Measure Icc with the inputs grounded and the out- | | 
puts open. vor vor (hw 
5. VoL = + 0.45V MAX for 54S at Ta = + 125°C only. 


Vy = 1.3V for 54LS/74LS, Vyy = 1.5V for all other TTL tamilies. Vay = 1.3V for 54LS/74LS: Vig = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 


rm 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER 


teLy Propagation delay 


tae . shor Be oulput Waveform 2, C=LOW, B or A= LOW aa 

tty Propagation delay Waveform 1, C= LOW, B or A=HIGH 

teu. Aor B to output 

tpLy Propagation delay Waveform 1, C=HIGH, B or A=LOW ns 
tpy. Aor B to output 10 


TEST CONDITIONS 


54S/74S 
C, = 15pF, R, = 2800 UNIT 


tpn Propagation delay Waveform 2, C= HIGH, B or A=HIGH 
tpy. Aor B to output 

tpty Propagation delay Waveform 2. A=B 

tpy. _-C to output 

teLy Propagation delay Waveform 1. A+B 

teyt C to output ; 
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LOGIC PRODUCTS 


GATE _ 7 541741136 


Quad Two-Input Exclusive-OR Gate (Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) — 


vausize | tng mA 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc =SV 5%; Ta =0°C to +70°C | Vog=5V + 10%; Ta = — 55°C to + 125°C 


[Ceramic DIP} S54.S136F 
|Fiatpack | S54LS136W 


FUNCTION TABLE 


INPUTS OUTPUT 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION S4/74LS 
PAB inputs 
a es eee eee “10LSul 


H = HIGH voltage level NOTE 
L = LOW voltage level Where a 54/74LS unit load (LSul) is 20nA Iy,q and —0.4mA Ij. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vec = Pin 14 
GND=Pin 7 
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LOGIC PRODUCTS 


GATE | 54/74LS136 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 


RECOMMENDED OPERATING CONDITIONS 


Von HIGH-level output voltage 
lot 


LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 

90% 

Voc Vcc 
7 ° NEGATIVE 

PULSE 


* PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


INPUT PULSE REQUIREMENTS 
FAMILY 


R= Load resistor to Voc; see AC CHARACTERISTICS for value. 54/74 | 30v | iMHz | s00ns | 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


Ry = Termination resistance should be equal to Zoyr7 of Pulse Generators. 54S/74S | 30v 
ttLH: ttH, Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


ic — 84/7418136 


— 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted. 


54/74LS136 
PARAMETER TEST CONDITIONS! 


lon HIGH-level output current Voc = MIN, Vin = MIN, Vit = MAX, Voy = MAX 


Vec= MIN, Viy= MIN, lo. = MAX - 
74LS 


Vec= MIN, = lik 


UNIT | 


.~ 
Be 


LOW-level output voltage 


Input clamp voltage - 


Input current at maximum 
input voltage ; 


he HIGH-level input current 
Vie LOW-level input current Voc = MAX, V,=0.4V 
loc Supply current? (total) Voc = MAX 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 


conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Voc = MAX, V, = 7.0V 


Voc = MAX, V,=2.7V 


o) 
oe a | 
>|} 


= Sn o19° 
hm omnes 
z 4 

> 


2. All typical values are at Voc = 5V, Tp = 25°C. 

3. log is tested with Voy7= +0.5V and Voc=Vcc 
MAX+0.5V. Not more than one output should be VIN Vm 
shorted at a time and duration of the short circuit [. 
should not exceed one second. tPHL 


. Measure icc with one input of each gate at 4.5V, the ; : : 
- other inputs grounded, and all outputs open. Vout Vm Vu Vout 


Vm = 1.3V for S4LS/74LS, Vy = 1.5V for all other TTL families. Vay = 1.3V for 54LS/74LS° Vjy = 1.5V for all other TTL families. 


b 


Waveform 1 Waveform 2 


_ AC CHARACTERISTICS 1, = 25°C, Veg = 5.0V 


54/74LS 
C, = 15pF, R, = 2k2 UNIT 
ns 


|. Other input LOW 30 

Waveform 2 30 

tpty Propagation delay Other input HIGH Ee hoe 
30 ns 


PARAMETER TEST CONDITIONS 


Propagation delay 
A or B to output 


teLH 
teHL 


tpy_. Aor B to output Waveform 1 
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LOGIC PRODUCTS 


$n 


DECODERS/DEMULTIPLEXERS a 54/74LS438, $138 


e Demultiplexing capability 

e Multiple input enable for 
easy expansion 

e Ideal for memory chip 
select decoding 

e Direct replacement for 
Intel 3205 


DESCRIPTION 


The °138 decoder accepts three binary 
weighted inputs (Ap, A;, Az) and when en- 
abled, provides eight mutually exclusive. 
active LOW outputs (0-7). The device fea- 
tures three Enable inputs: two active LOW 
(E,, E,) and one active HIGH (E,). Every 
output will be HIGH unless E, and Ez are 
LOW and E3is HIGH. This multiple enable 
function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) 
decoder with just four '138s and one in- 
verter. 


The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable inputs as the Data input and 
the remaining Enable inputs as strobes. 
Enable inputs not used must be perma- 
nently tied to their appropriate active 
HIGH or active LOW state. 


PIN CONFIGURATION 


cc 


V 
0 
1 
2 
3 
4 
5 
6 


1-Of-8 Decoder/Demultiplexer 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


PACKAGES | v,Jooy aonitacerom ores 
Plastic SO N74L8138D © N74S81380 = {| sss 
i eR So Ree ae 


Flatpack $54S138W ° $54LS138W 
LLCC S54LS138G 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74S 54/74LS 


Outputs 10Sul 10LSul 
NOTE 


Where a 54/748 unit load (Sul) is SOA ly and —2.0MA I, and a 54/74LS unit load (LSul) is 20uA tj, and 
—0.4mMA Ii. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 16 
GND = Pin 8 
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sack chpivmisSnedemnanidassaminlsenlecbesaacsemheisie 
an 


reer erenenene nn 
 udumeuienen namie nescemaena 
nh etter in RRR 
eer eer TTS 
LTTE TELE TOE LIE 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS _ ——: §AI74LS438, $138 


LOGIC DIAGRAM FUNCTION TABLE 
| INPUTS OUTPUTS 


(| )=Pin Number 
Voc = Pin 16 
GND = Pin 8 


mrIGILGITITirIr4|~i 


aaa Re eo oe ede Ua eo ec <>. Cie IE 
rooeococeoeoefxc<k r= 
TrrtrTrTrTrTTITex<x 
Iretrtreirex<x<xsx 
ZTrrereiaimrrex<x« x 
Trrtromerereeoxx-X 
fe A ae aes Pe We ee ede ee Ge 
LE EE Se Ee EE Ee 
TIrIrTrTTrrrTrTz7~TTT 
TrIrTrTraz~arrrTsTzTy 
Pa EAS GG eee Sees Sige ae Gees leas Gea of 
TIrrtwrr~1rTrTizrTzTzrTrse 
TrrtTrtTrTrréT7szTtszTze 


Se rt | 


NOTES 

H= HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS Ss _ TALS ee UNIT 


— 0.5 to ~-—0.5 to - 0.5 to —- 0.5 to 
— 30 to — 30 to — 30 to — 30 to 

Pe ee 
- 0.5 to ~ 0.5 to — 0.5 to -0.5 to 


Operating free-air temperature range ~55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER a §4/74S UNIT 


sien a 
eon | avs | so | 628 | 475 | 50 | 625 | v 
Se aa a a 


Ts ae meee a 8 Os 


OS 
Te a Sa A ec MR SN Es 


ieee ES 
iceman pepe pe YE 


NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 94/74LS138, $138 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Pain | Two? | Max | win | Typ? | wax |” 
(25 | 34 | | 


| Max | 
vari vas vena [wm [aa Toa | 


LOW-level output voltage 
flos4ma | 7ats | [ors {oa | {| | | v | 
Voo= MIN, ha hn ns ed ee 
put current at maximum |v amax L_vesev | | | | |_| +0 | ma 
: ——+ 2+ 


lop = MAX 
* [com | [035 | os | ce a 78 


input voltage 


HIGH-level input current Voc = MAX, V) = 2.7V | tL 50 | pA 


3 | Misodv 
fe oereteceme [wee eee Et ta 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2 Ali typical vaiues are at Voc = SV, Ta = 25°C. 


3. log is tested with Voyt= +0.5V and Voc=Vcoc 
MAX+0.5V. Not more than one output should be Vu 
shorted at a time and duration of the short circuit L 


should not exceed one second. 


tPHL pes 
. To measure icc, Outputs must be enabled and open. 
. VoL = +0.45V MAX for 54S at Ta = + 125°C only. Vout Vu Vout 


Viy = 1.3V for 54LS/74LS: Viy = 1.5V for ali other TTL families. 


(oe 


Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


[earats dCi 
C.=15pF,R,=2kQ | C,=15pF, R,=2800 | UNIT 


teLH Propagation delay Waveform 2 

tey. Address to output 2 logic levels Fe 
tei Propagation delay Waveform 1 27 12 
tpHL Address to output 3 logic levels | 39 | 12 
tei Propagation delay Waveform 2 18 8 
tet Enable to output 2 logic levels 32 11 
tei Propagation delay Waveform 1 26 11 
tei Enable to output 3 logic levels 38 | 11 


PARAMETER TEST CONDITIONS 
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Short-circuit output - ee em 
curent Veo= MAX a a ge — 


LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 5417418438, $438. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 
tw AMP (V) 
90% 
Vcc _ vec . 
Y : NEGATIVE 
PULSE 


PULSE 
‘| GENERATOR | 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vu = 1.3V for 54LS/74LS; Viy = 1.5V for all other TTL families. 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. | Amplitude | Rep. Rate | Pulse width | trun | trHL | 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 | 30v | 1mMHz |  soons | 7ns | 7ns_ 
TICS for value. 

Rr = Termination resistance should be equal to Zoyt7 of Pulse Generators. | 30v | imHz | s00ns | 15ns | 

D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S | 30v | iMHz | — s00ns | 25ns | 25ns| 


ttLH» ttHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 94/74LS139, $139 


Dual 1-of-4 Decoder/Demultiplexer 


TYPE TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 
(Enable at 2 logic levels) (Total) 


e Demultiplexing capability 
Two independent 1-of-4 
decoders 

Multifunction capability 
Replaces 9321 and 93L21 
for higher performance 


ORDERING CODE 


COMMERCIAL RANGES 
Voc = 5V + 5%; Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
[_nvaisia = Nmasig00 [SSCS 
[oeramioDiP|SSSSC*~*~dSC« OCT 
[Fistpack [ ——~=S~S CST + ALTO 


DESCRIPTION 


The 139 is a high-speed, dual 1-of-4 de- 
coder/demultiplexer. This device has two 
independent decoders, each accepting 
two binary weighted inputs (Ag, A,) and 
providing four mutually exclusive active 
LOW outputs (0-3). Each decoder has an 
active LOW Enable (E). When E is HIGH, 
every output is forced HIGH. The Enable 
can be used as the Data input for a 1-of-4 


demultiplexer application. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINS [DESCRIPTION | _saras_ | earals 
NOTE 


A 54/748 unit load (Sul) is 50zA |)j4 and — 2.0MA Ij, and a 54/74LS unit load (LSul) is 20pA ty, and — 0.4mA Ij. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Aoa Ata Eb Aob Aib 


DECODER a DECODER b 


On tq 2, 3a % bh 2b 3p 


12 1110 9 


Voc = Pin 16 
GND=Pin8 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS a  §AI74LS139, $139 


LOGIC DIAGRAM | FUNCTION TABLE 


H = HIGH voltage level 


L = LOW voitage level 


GND = Pin 6 
( ). = Pin numbers 


PARAMETER 54LS | 64S 74LS UNIT 
1 1 +5 


— 0.5 to — 0.5 to - 0.5 to — 0.5 to 
| + +5 + 
— 0.5 to ~ 0.5 to -— 0.5 to — 0.5 to 
Vout Voltage applied to outout in HIGH output state + Voo + Voc + Voo eee ee 
A 


T Operating free-air temperature range - 55 to +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


| | 54/74LS 


HiIGH-ievel output current 


lon 
lo LOW-ievel output current 
Ta Operating free-air temperature 


NOTE 
Vi_ = + 0.7V MAX for 54S at Ta= + 125°C only. 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 94/74LS139, $139 


DC ELECTRICAL CHARACTERISTICS (Over recommended éperating free-air temperature aaa Te unless otherwise noted.) 


hater aa ie eer ae 


ore eat Lett et _tatet pe 
OH = Com'l | 2.7 3.4 2.7 


LOW-level output voitage 


Taweana [as [foxes [oa [Pv 
[Vx Input camp votage | _Veo=MNi=ix «| | 1-18] | [wa] v 


LOW-level input current Voc = MAX aie Aw 
| =05V | Sar aa 
Short-circuit output 


her tae 


dase AC WAVEFORMS 


. For conditions shown as MIN or MAX, use the appro- 


ah 


priate value specified under recommended operating . 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 
All typical values are at Voc = SV, Ta = 25°C. 

. log is tested with Voyr= +0.5V and Voc=Vcoc 
MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

. To measure Ico, Outputs must be enabled and open. 


. VoL + 0.45V MAX for 54S at Ta = + 125°C only. Vout 


an 


a > 


Viy = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 


AC CHARACTERISTICS 1T,= 25°C, Vo, = 5.0V 


crassa 
C, =15pF,R,=2k0 | C,=16pF,R,=28009 | UNIT 


teLH Propagation delay Waveform 2 7.5 
tpHi Address to output 2 logic levels 10 
teLH Propagation delay Waveform 1 12 
teHL Address to output 3 logic levels 12 
tet Propagation delay Waveform 2 8 
teHL Enable to output 2 logic levels 10 


PARAMETER TEST CONDITIONS 


4-215 


LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 8417418439, $139 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc Vcc 
7 NEGATIVE 
PULSE 
Ri OV 
; VOUT 
PULSE 
AMP (V) 
SCL 9) POSITIVE 
PULSE 
10% ey 10% a 


DEFINITIONS 


Ry_ = Load resistor to Vcc; see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zqyy7 of Pulse Generators. 

OD =Diodes are 1N916, 1N3064. or equivalent. 

tTLH: tTHL Values should be less than or equal to the table entries. 


ee NT 
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LOGIC PRODUCTS 


LINE DRIVER 94/74S140 


Dual Four-input NAND 50-Ohm Line Driver 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


10MA (IocH) 
748140 4ns 25mA (loc) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 


K 
BACHAGES Vec = 5V + 5%; Ta =0°C to +70°C Voc = 5V +10%;Ta= — 55°C to + 125°C 


FUNCTION TABLE 


Inputs 
Output 


30Sul 


H = HIGH voitage level NOTE 
L = LOW voltage level Where a 54/745 unit load (Sul) is 504A Ijp,y and — 2.0MA Ij, . 
X = Don’t care 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[sSSCSARAETIER SCS 
| 
3 


~“ 
© 


T Operating free-air temperature range ~ 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 
Supply voltage 


HIGH-level input voltage 


- LOW-level input voltage 


> 


Input clamp current 


> 


HiGH-level output current 


LOW-level output current 


° 


Operating free-air temperature 


e 


NOTE 
Vit = + 0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


90% 

Vcc Vcc 
° NEGATIVE 

PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 
tw 


Vu = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. | ee 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
Tainailohite | sasiras | 


Ry = Termination resistance should be equal to Zoyz of Pulse Generators. S4LS/74LS 
D = Diodes are 1N916, 1N3064, or equivalent. 
ttLH: 'THL Values should be less than or equal to the table entries. 


54S/74S 
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LOGIC PRODUCTS 


LINEDRIVER 54/74S4 40 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 7 UNIT 
| | Min | typ? | Max | 


Voo = MIN, Vi. = MAX, ie ~3mA “- eee eee ee 
| Voc=MIN, Vu =05V,Ro=S00to ground | 20 | | | ov 
Eee 


Von HIGH-level output voitage 


ie LOW-level input current 


Short-circuit output | 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORMS 
recommended operating conditions for the appticabie type. 

2. Ail typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 

, cutput should be shorted at a time and duration of the short circuit should not 

exceed 100 milliseconds. 

4. Voy = + 0.45V MAX for 54S at Ta = + 125°C only. 


Viy = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Vog=5.0V 


54/74S 


PARAMETER TEST CONDITIONS | C, = 50pF, R, = 932 UNIT 


Nga Propagation delay Waveform 1 
PHL 
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loc Supply current (total) Voc = MAX — 
[Tea Outputs tow [5 


LOGIC PRODUCTS 


DECODER/DRIVER 84174145 


BCD-To-Decimal Decoder/Driver (Open Collector) 


TYPE ~~. TYPICAL PROPAGATION _ TYPICAL SUPPLY CURRENT | 
i. DELAY (Total) | 
74145~ 


¢ 80mA output drive 
capability 

e 15V output breakdown 

— voltage 

e See ’45 for 30V output 
voltage 

e See °42 for standard TTL 
outputs 


ORDERING CODE | 


COMMERCIAL RANGES ‘MILITARY RANGES 


DESCRIPTION 


The °145 is a 1-of-10 decoder with Open 
Collector outputs. This decoder accepts 
BCD inputs on the Ao to A; address lines 
and generates 10 mutually exclusive ac- 
tive LOW outputs. When an input code 
greater than ‘9” is applied, all outputs are 


HIGH. This device can therefore be used INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


as a 1-of-8 decoder with A, used as an ac- | 
tive LOW enable. | PINS DESCRIPTION 54/74 

voltage of 15V. This device is ideal as a _12.5ul 

lamp or solenoid driver. 7 NOTE 


Where a 54/74 unit load (ul) is understood to be 40yA Iy,4 and - 1.6mA |), . 


The °145 features an output breakdown 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


BCDIDEC 
1 


Voc = Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 


DECODER/DRIVER 54/74145 


LOGIC DIAGRAM FUNCTION TABLE 


( )=Pinnumber Ag 
Vec = Pin 16 
GND =Pin 8 


tie 
ee eas) 


ao SE Ee Sener ee. eRe ee ae 
ToIrreroet~TrreitirtrrereitiITirere 
Treoei@irtirrmi7~rirtiririritwere 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


(11) (10) 


9 8 7 H= HIGH voltage levels 
L = LOW voltage levels 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


VIN Input voltage -—0.5 to +5.5 -0.5 to +5.5 
lin 
A 


Input current -~30 to +5 -—-30to +5 mA 
Vout Voltage applied to output in HIGH output state -—0.5 to +15 —0.5 to +15 V 
T Operating free-air temperature range — 55 to +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
. ieihetee 


Vin HIGH-level input voltage 


Vit LOW-level input voltage ae 


lik Input clamp current Dee 
Vou HIGH-level output voltage i... 


lo LOW-ievel output current Mi | 
Ta Operating free-air temperature | Mil 
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LOGIC PRODUCTS 


DECODER/DRIVER oS 54/74145 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| PARAMETER 
lon HiGH-level output current 


Voi LOW-level output voltage 


TEST CONDITIONS! 


Voc = MIN, Vin= MIN, Vii= MAX, 
‘Von = MAX 
Vin= MIN, 


os 
ee 
[Wie Tnputclampvotage «| Veg WIN Cd 
at 
mae 
ana 
as 


Vec= MIN, 


IK 
input current at maximum 7 a 
I input voltage Vee MAN) Min Oey 
iy HIGH-level input current Voc = MAX, V,= 2.4V 
ie LOW-level input current Voc = MAX, V,= 0.4V 
loc 


Supply current? (total | Voc = MAX | Mil 
Mires 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are are Voc = SV, Ta = 25°C. 

3. Measure icc with all inputs grounded and outputs open. 


! 
ron) 
ale 
> 


ale 
o : 
bi 
> 


WAVEFORM FOR INVERTING OUTPUTS 


Vin — Vu " Vm 


jin aoe 
Vout VM vm 


Viv = 1.3V for 54LS/74LS, Viy = 1.5V for all other TTL families. 
Waveform 1 


AC CHARACTERISTICS T, = 25°C, Voo=5.0V 


54174 
PARAMETER TEST CONDITIONS | C,=15pF, R= 1009 | UNIT 


| tory Propagation delay | 
tpy, Address to output als 
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LOGIC PRODUCTS 


DECODERIDRIVER 


04/74145 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 


Vcc Vcc 
© O 


PULSE 
GENERATOR 


DEFINITIONS 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zour of Pulse Generators. 


trLH. ttHp Values shouid be less than or equal to the table entries. 


INPUT PULSE DEFINITIONS 


t AMP (V 
oon Ww (Vv) 
NEGATIVE 
PULSE 
OV 
AMP (V) 


POSITIVE 
PULSE 


10% 10% 


tw OV 


FAMILY 


54/74 


54LS/74LS 
54S/74S 
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LOGIC PRODUCTS 


ENCODER 54/741 47 


10-Line-To-4-Line Priority Encoder 


ae TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


| 74147 10ns po BMA 


e Encodes 10-line decimal 
to 4-line BCD 

e Useful for 10-position 
switch encoding 

e Used in code converters 
and generators 


ORDERING CODE 


DESCRIPTION PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V 5%; Ta =0°C to + 70°C | Veo =S5V + 10%; Ty = — 55°C to + 125°C 


The ’147 9-input priority encoder accepts Plastic DIP N74147N © 

data from nine active: LOW inputs (I4-lg) | Ceramic DIP | DIP S54147F 
and provides a binary representation on onan 
the four active-LOW outputs (Ap-A3). A pri- ae S54147W 


ority is assigned to each input so that 
when two or more inputs are simultane- 
ously active, the input with the highest 
priority is represented on the output, with 
input line lg having the highest priority. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 10ul 


The device provides the 10-line-to-4-line 
priority encoding function by use of the 
implied decimal “zero.” The “‘zero”’ is en- 
coded when all nine datainputs are HIGH, ove 

forcing all four outputs HIGH. A 54/74 unit load (ul) is understood to be 404A Iq and — 1.6mA |j,. 


Outputs 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


HPRI/BCD 


14 


oo ni Oo on FP BSB DN + 


Vec = Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 


ENCODER 94/744147 


LOGIC DIAGRAM FUNCTION TABLE 
INPUTS 


oe] 
c 
— 
uv 
c 
= 
n 


r 


— 
— 


H 
X 
X 
X 
L 
H 
H 
H 
H 
H 


Sopa es eet |e 
rrrirrrirs|e' 
rrrrrrirre |?! 


See erier pea| Fl 
for eas ee Pl 


rrrrereairas|pi 


— <~ «x KKK KK KT 
rr KKK KKK KT 
TTT KKK KK KT 
Grrr KeK KK KT 
GTrrtorKKxK KT 
TrirtrrTrirxzxxK yt 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


()} =Pin Numbers 
Vcc = Pin 16 
GND= Pin 8 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


7.0 
Vout Voltage applied to output in HIGH output state 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 
Voc Supply voltage | 
Com’! 
IL 


V LOW-level input voltage 


lik Input clamp current 
lou HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 


| 


LOGIC PRODUCTS. 


ENCODER | 54/74147. 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER | TEST CONDITIONS’ 


Voc = MIN, Viy= MIN, Vi, = MAX, 
loH= MAX 


Von HIGH-level output voltage 


LOW-level output voltage Veo = MIN a SN Mn 
lol = MAX 
Input clamp voltage | Vec= MIN, 1) = lx 
Input current at maximum 
_ input voltage 
iy HIGH-level input current Voc = MAX, V, = 2.4V 
L 


I, LOW-level input current Voc = MAX, V,= 0.4V 


Short-circuit output = 
Condition 1 
loc Supply current? (total) Veco = MAX 
Condition 2 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typical values are at Voc = SV, Ta = 25°C. 


3. log is tested with Voyt= +0.5V and Voc=Vcc 
MAX+0.5V. Not more than one output should be Vin VyM Vm 
shorted at a time and duration of the short circuit =| . 
'PLH 


should not exceed one second. ‘ " on 


4. Condition 1: Measure Ic with 17 grounded, other in- | 
puts and outputs open. Condition 2: Measure icc Vout Va Vu vor Ye hw 
with all inputs and outputs open. 


Vy = 1.3V for S4LS/74LS, Vy = 1.5V for all other TTL families. Vay = 1.3V for S4LS/74LS: Vyy = 1.5V for all other TTL families. 


Voc = MAX, V; = 5.5V 


Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 
54/74 
PARAMETER C,=15pF, R, = 4000 | UNIT 
teLy ; Waveform 1 19 
teyt peepngatemdeiay Out-of-phase output 19 
teLy ‘ Waveform 2 : 14 
teHL FiQpegavon delay In-phase output 11 


TEST CONDITIONS 


| 
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LOGIC PRODUCTS 


ENCODER | 5474147 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


Amplitude Pulse Width es tTHL 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equat to Zquy7 of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
triH: trH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


ENCODER 


54/74148 


e Code conversions 

e Multi-channel D/A 
converter — 
Decimal-to-BCD converter 

e Cascading for priority 
encoding of “‘N” bits 

e Input Enable capability 

e Priority encoding— 
automatic selection of 
highest priority input line 

e Output Enable—active 
LOW when all inputs 
HIGH 

e Group Signal output— 
active when any input is 
LOW 


DESCRIPTION 


The '148 8-input priority encoder accepts 
data from eight active-LOW inputs and 
provides a binary representation on the 
three active-LOW outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously active, 
the input with the highest priority is repre- 
sented on the output, with input line I, 
having the highest priority. 


A HIGH on the Enable Input (El) will force 
all outputs to the inactive (HIGH) state and 


PIN CONFIGURATION 
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10ns 


74148 


ORDERING CODE 


COMMERCIAL RANGES | 
PACKAGES | vy... =5V +5%;T,=0°C to +70°C 


TYPICAL PROPAGATION 
TYPE DELAY 


8-Input Priority Encoder 


TYPICAL SUPPLY CURRENT 
(Total) . 


MILITARY RANGES 


Voc = 5V + 10%; Ta= — 55°C to + 125°C 


Plastic DIP N74148N 


Plastic SO 
Ceramic DIP 
Flatpack 


S54148F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


- DESCRIPTION 


Input 
Inputs . 2ul 


U 


A 54/74 unit load (ul) is understood to be 40pA ty) and — 1.6mA |), . 


NOTE 


allow new data to settle without producing 
erroneous information at the outputs. 


A Group Signal (GS) output and an Enable 
Output (EO) are provided with the three 
data outputs. The GS is active-LOW when 


LOGIC SYMBOL 


10111213123 4 5 


Vcc = Pin 16 
GND =Pin 8 


any input is LOW; this indicates when any 
input is active. The EO is active- LOW when 
all inputs are HIGH. Using the Enable Out- 
put along with the Enable Input allows 
priority encoding of N input signals. Both 
EO and GS are active-HIGH when the 
Enable Input is HIGH. 


LOGIC SYMBOL (IEEE/IEC) 


HPRI/BIN 
0/Z10 


1/Z11 
2/Z12 
3/Z13 
4/Z14 


§/Z15 
6/Z16 
7IZ17 


EN </V18 


LOGIC PRODUCTS 


ENCODER 94/74148 


LOGIC DIAGRAM FUNCTION TABLE 
INPUTS OUTPUTS 


Ce A Ee 


-<xxxxx<x x mx 
Irexxxxxx< =x 
rmierexxxxx rmx 
trier-xxxxm~x 
fo rst eo < 
rrririre*x2zm.-x 
Irrrricrx<=z*x 
Irrrririres~x 
cr) comes ome aaa eed cae coal coe Os 
Tere iLIe Ite Ts 
TTtrPrTteer rs 
De EE arr eno to 
spe eiges spe eee Ges mages as OA ea 


A 
L 
le 
L 
L 
L 
L 
L 
L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voltage 


~ Input voltage —0.5 to +5.5 —0.5to +5.5 = 


Input current —30 to +5 -—~30 to +5 
i Voltage applied to output in HIGH output state —0.5 to +Voc —0.5 tO +Veo 
Operating free-air temperature range ~—55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voitage 
HIGH-level input voltage 
LOW-level input voltage 


Input clamp current 


lon HIGH-level output current 


LOW-level output current Le 


Tp Operating free-air temperature 
[com | oo 
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LOGIC PRODUCT 


ENCODER _— 54174448 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 
~ Voc= MIN, Viy= MIN, Vi= MAX, 
Vou HIGH level output voltage low = MAX 
V 


Voeo= MIN, Viy= MIN, Vi = MAX, 


OL LOW-level output voltage lo, = MAX ae es 
Vi, Input clamp voltage | Vec= MIN, l= Ix Rare 


7 Input current at maximum Voo= MAX, V) = 5.5V 1.0 mA 
input voltage 


| HIGH-level input current Voc = MAX, V,= 2.4V 2 a ee ee 


54/741 48 


IH : 
he LOW-level input current Voc = MAX, V, = 0.4V 
Short-circuit output 
| | Conditiont | | 40 | 60 |v 
loc Supply current® (total) Voc = MAX 


sores _ | AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. 

. All typical values are at Vocg = 5V, Ta = 25°C. 

3. log is tested with Voyy= +0.5V and Voco=Vcoc 
MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Condition 1: Measure Ico with lo and Ei grounded, 
other inputs and outputs open. Condition 2: Measure 
loc with all inputs and outputs open. 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS | 


Vin VM Me) Vin VM Ve 
im ro | ion as 
Vout VM 7- vu Vout VM Vm 


Vay = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. Vag= 1.3V for S4LS/74LS: Vy = 1.5V for all other TTL families. 


nN 


‘Waveform 1 Waveform 2 


AC CHARACTERISTICS 1, = 25°C, Veo =5.0V 


| PARAMETER 


TEST CONDITIONS 
tp_y Propagation delay 


tex, In input to A, outputs Waveform 2, In-phase output 
|  tpiy Propagation delay 
teri, In input to A, outputs Waveform 1, Out-of-phase output 


5AI74 | 
C,=15pF, R, = 4000 UNIT 


: 15 
— 14 
Jut-of- : 19 
19 
| tpLy Propagation delay | ee a 
tro. — In input to EO output Waveform 1, Out-of-phase output 25 
tp.y Propagation delay 3 
teu. ‘|, input to GS output Waveform 2, In-phase output 
| tpiy Propagation delay 
tpy_. El input to’'A, outputs Waveform 2, In-phase output 


30 
25 
15 | 
15 
tein Propagation delay | 3 : 
tpy, El input to EO output Waveform 2, In-phase output a 
| tpi Propagation delay _ | , 7 
teu, El input to GS output | | Waveform 2, In-phase output . | ie 
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LOGIC PRODUCTS 


ENCODER 04/741 48 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


t 

90% al 

Vcc Vcc 

Y . NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 
10% 
tw 


Vu = 1.3V for 54LS/74LS; Vy = 1.5V for all other TTL families. 


DEFINITIONS ee INPUT PULSE REQUIREMENTS 
Amplitude Pulse Width trHL 


C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 | ao0v | imHz | s00ns_ | 7ns_ | 7ns | 
TICS for value. 

Ry = Termination resistance should be equal to Zoyy of Pulse Generators. S4LS/74LS | a0v | 1MHz | 500ns_— | 15ns | 6ns | 

ttLH» trH_ Values should be less than or equal to the table entries. 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 
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LOGIC PRODUCTS 


MULTIPLEXER __ 54174150 


TYPICAL PROPAGATION 
TYPE DELAY 


16-Input Multiplexer 


e Select data from 16 
sources 

Demultiplexing capability 
Active-LOW enable or 
strobe 

inverting data output 


TYPICAL SUPPLY CURRENT 
(Total) 


ORDERING CODE 


| COMMERCIAL RANGES MILITARY RANGES 


Plastic DIP N74150N 


DESCRIPTION 


The '150 is a logical implementation of a 
single-pole, 16-position switch with the 
switch position controlled by the state of 
four Select inputs, So, S;, So, S3. The 
Multiplexer output (Y) inverts the selected 
data. The Enable input (E) is active-LOW. 
When E is HIGH the Y output is HIGH re- 
gardiess of all other inputs. In one packe INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


- age the ’150 provides the ability to select 
from 16 sources of data or control infor- DESCRIPTION 


NOTE 
A 54/74 unit load (ul) is understood to be 40uA Ney and — 1.6MA Ij. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


8 7 6 5 4 3 2 1 23 22 21 20 19 18 17 16 


9 Of £001 O2 03 D4 Ds DE 07 Dg D9 D19011012013014015 


Voc = Pin 24 
GND = Pin 12 


4-232 


54/74150 


82 83 


15) }(14) FC 


8 


Dg D4q O44 Deg Dyg Dyqg O45 


(23) (22) J (21) (20) (1H) (18) [tT (18) 


Dg Og Oy Dg 
® I |@ |W 


5) 


Dy Dy 


MULTIPLEXER 
LOGIC DIAGRAM 


LOGIC PRODUCTS 


s| 


43) (01 


= 
& | TIAPIPITsrsrsrsrsrsrsrsrsararsr.r.| 
3 a 
|< xx Kx KK KK OK KOK OK KK OK KOK OK KK OK OK OK OK OK KOKO OK OK 
a |X XX x KKK OK KK KOK KOK OK OK OK OK OK OK OKO KOKO KOK OK OK xX 
|< << XK OK KK KOK OK OK OK OK OK OK OK OK OKO OK KOK KK XK KX 
a a |< << << KK KKK OK OK OK OK OK OK OK OK OK OK OK OK KOK OK EK KK OKO 
|X <x XK OK KOK KOK KOK KOK OK OK OK OK OK OK OK OK OK CE KOK OK OK OOK OF 
a |<< x KK KKK KK KOK OK OK OK OK OK OK OK OK OK OK KOK OK KOK OK OK OK 
O|x< << =< & «KO x OK OK OK OK OK KOK OK KOK OK KOK OK OK OK OK OK OK KK OKO 
O|lx< << << =< & «KOK KOK KOK OK OK OK OK I OK OK OK KK OK OK OK OK OK OK KOKO 
CF | <<< 6 KK KKK KE KKK TE KK EK KEE KKK KOKO 
: |B] << KK KK KKK KK EK KK KKK KKK KKK KOK 
582 Z\|a|x x x x XX KKK KOK EK KOK OK KOK KK KK KK KK KK KK KX 
iis | Bos << KK KK KK TK 2 KKK KOK KK KKK KKK OK KO 
1M ae a|< <x x «x II &&& «KK KOK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OKO 
alx<x<xx<x< 81D «K« «KKM KK KK OK OK OK OK OK OK OK OK OK OK OK OKO KOK OX 
aa O|x xx ID KKK KOK OK KOK OK OKO OOK OK OK OKO OK OKO OOOO OX 
=: Gh |X AE & XK XK HK KK HK HK KKK KK OE KK OK KKK KK KKK 
fw [ra gs Fs} 32 
5 M1 Ere ee ot ro ree 39 
= KAA AAD EE sssTrrrsasssrrrrsssirrr7|33s 
4 KAA AISA STITT TTI sss ssssrrrrrr3rs|3%% 
i KXjJAjJjJjJjSjA SS SSIS SAAT ETT TTT ETET Er rrrrrys te 
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LOGIC PRODUCTS 


MULTIPLEXER ~ §4/74150 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


PARAMETER st _ 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


Input clamp current 
HIGH-level output current 


LOW-level output current 


Operating free-air temperature 


54/74150 
PARAMETER TEST CONDITIONS' 3 UNIT 
| Min | typ? | Max 


Veo= MIN, Vij = MIN, Vj, = MAX, 
lou = MAX 


| Com’! re ee ee 
a = = V 
im? Mee ates: Ae man ee a a 
Input clamp oe Voc= MIN, t= lix 


eee] vere 
ae a oS re a IRS aoe 
iss Short-circuit output ——— | -55 | mA | 
[icc Supply current*totad | === | Sid? Sm 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VouT= +0.5V and Vcc = Vcc MAX + 0,.5V. Not more than c one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure icc with E, So-S3 inputs at 4.5V, all other inputs and outputs open. 


HIGH-level output voltage 
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LOGIC PRODUCTS | = 


MULTIPLEXER 54/74150 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


| Ln 


| tPLH 


Vig = 1.3V for S4LS/74LS, Vag = 1.5V for all other TTL families. Vy, = 1.3V for S4LS/74LS. Vay = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Veco =5.0V 


PARAMETER TEST CONDITIONS 


Goce ee UNIT 
tpty Propagation delay 

tpy. Select to Y output Waveform 1 

teLy Propagation delay 

teu. Enable to Y output Waveform 2 

.tpH Propagation delay 

tpy, Data to Y output Waveform 1 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


DEFINITIONS | INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- rae ee eo oe 
TICS for value. 

Ry = Termination resistance should be equal to Zout of Pulse Generators. S4LS/74LS 500ns 

OD = Diodes are 1N916, 1N3064, or equivalent. 545/748 co 

trLH trHL Values should be less than or equal to the table entries. 
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[| 


LOGIC PRODUCTS 


8-Input Multiplexer 


aee TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT _ 
. (Enable to Y) (Total) 


e Multifunction capability 
¢ Complementary outputs 
e See ’251 for 3-state 


sersion 
Psiss [| es SSC*dCSSSCSCSCS 
DESCRIPTION | 


The ’151 is a logical implementation of a ORDERING CODE 


single-pole, 8-position switch with the 
me COMMERCIAL RANGES 
h posit trolled by the state of 
switch position con y PACKAGES Voc = 5V #5%;Tq=0°C to +70°C 
Plastic DIP ee ee ee 


three Select inputs, So, S;, Sp. True (Y) 
and Complement (Y) outputs are both pro- 
vided. The Enable input (E) is active LOW. 
When E is HIGH, the Y output is HIGH and ee 
‘ P 7 
the Y output is LOW, regardless of all lastic SO _N74LS7510 ¢ N74S151D 
other inputs. The logic function provided Ceramic DIP 
at the output is: 
Flatpack 

+ Ip*So*S42Sz2 + I3eSq*S4°S2 | 

+ 14*SoeS4eSo+ I5eSqeS4°So ; 

+ IgeSqeSy2So + l7*So*S4°Sp). INPUT AND OUTPUT LOADING AND FAN-OUT TABLE | 

| PINS | —_ DESCRIPTION 54/74 54/74S 54/74LS 
vide any logic function of four variables ‘ 
_ NOTE 

and ie negation with correct manipula Where a 54/74 unit load (ul) is understood to be 40yA I),4 and — 1.6mA |), , and a 54/745 unit load (Sul) is 50uA 1),4 and 
tion. ~ 2.0mA ly, and a 54/74LS unit load (LSul) is 20uA lyyy and — 0.4mA Ij, 


MILITARY RANGES 
Voc =5V + 10%: T, = — 55°C to + 125°C 
S54151F  ®~—S—«SSS ALIS 
S54S151F 


S54151W se ~—sCS54LS151W 
S54S151W 


Y = Es(Io*So*S4+So+ lyeSqeS4+Sp 


In one package the ’151 provides the abil- 
ity to select from eight sources of data or 
control information. The device can pro- 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (\EEENEC) 


158 14 13 12 


Vec = Pin 16 
GND= Pin 8 
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54/74454, LS454, $154 


LOGIC PRODUCTS 
MULTIPLEXERS 
LOGIC DIAGRAM 


| 


4—4ititT4 TH TH rT TY tyr 


OUTPUTS 


ae ee ee ee ee ee ee ee ee Se ee ee ee oe 


KM KK KK KK KKK KK KK KH 


XK KK KKK KK KK KK IK XK 


Kx KKK KKK KKK RK HK OK OK OX 


x KKK KKK KK IK mK KK OK OK 


x KK KK KK HTK KKK KK OK XK 


x «KK KK HK KK KK KOK OK OK OK 


x KK HL KK KK KK KK OK KK OK 


Kx HD KK KK KK KK OK OK KK OK OK 


M+jAHTOoHASTTHSHYTTtT4H4stL 


ee ee ee ee es RS Gs ee es es ee ee Ss ee Ge 


= Pin 16 


GND = Pin 8 


<P et ed a Ee ee aE 


ad 
he 
r 
2 
E 
3 
e 
£ 
a 
c 


Vcc 


Taoist ts ss yssds a wo A 


FUNCTION TABLES 
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LOW voitage level 


HIGH voitage level 
Don’t care 


H 
L 
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LOGIC PRODUCTS 


MULTIPLEXERS — 541784454, 18454, $454 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS | 


| saa amas dares 
Vn HiGHievel inputvortage=~S=~=~=~éi 2 TT oT SCP eo | Cd 


Se eee mee a (i a a 2 
| jcomi| | toe} | oa} Toa] 


Tig tnputclampeurent ———Ss~S—C=«iCSCidESs‘d a |] te | i 8 | 
Pion HIGHevel output current «tid aoof | foo} [f= 100) 

Pom ee 
feomf of [wfo| Jtwl[o|[ [wl] <c_ 


<j<jp< 


<j< 


NOTE 
‘Vit = +0.7V MAX FOR 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS | INPUT PULSE DEFINITIONS 


= AMP (V) 
90% 


vec Voc 
7 NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Viv = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


| Amplitude | Rep. Rate | Pulse Width | tron | tre 
[sare son] tme | soine | ore | tre 
[sasracs [aor] ine | soone | vor | 

-sesres [30 [nn [sone 2s [ane 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zgyrt of Pulse Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH: trH_ Values should be less than or equal to the table entries. 


FAMILY 
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LOGIC PRODUCTS 


MULTIPLEXERS §4/74154, LS1541, $154 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


HIGH-level Vec= MIN, Viy=MIN, | Mil | 24 | 


Vou output voltage | V,, =MAX, loy=MAX TCom' 


LOW-level 
OL output voltage 


Input clam 
Vik ioitane : raat 
Input current V,= 5.5V 
| atmaximum — | Voc= MAX 


input voltage V,= 7.0V 


1H 
LOW-level 
IL input current 


Short-circuit 


| 
©S output current? 


Supply current’ 
CC (total) 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

. All typical values are at Voco = SV, Ta = 25°C. : 


3. log Is tested with Voyt= +0.5V and Voog=Voc 
MAX+0.5V. Not more than one output should be VIN Va Vu 
shorted at @ time and duration of the short circult I. 
should not exceed one second. toni] are 
. Measure igg on the 54/74151 with E and So-Sp at 
4.5V, all other Inputs and outputs open. vor hw 
Measure icc on the 54/74LS151 and 54/74S151 with 


all Inputs at 4.5V and outputs open. 
. VoL = +0.45V MAX for 548 at Ta = + 125°C only. Waveform 1 Waveform 2 


Led 


> 


a 


Vou = 1.3V for S4LS/74LS: Vay = 1.5V for all other TTL families. 


AC CHARACTERISTICS T, = 25°C, Vog = 5.0V 


PARAMETER 


ee wedceme || 

| aw Prepacation delay | wavetorm | | 

foun Propagation delay | wavetormt = | : 

me Enmcioronme, Weoom2 | | % | | & | | & | | 
Ps. 
| 


| sama —s«d| SSL SIT4LS 54S/74S 
C, = 15pF, R, = 4000 C. = 15pF, R, = 2kQ CL= 15pF, R, = 2800 UNIT 


TEST CONDITIONS 


teLy Propagation delay 
teHL Data to Y output wavelonné 
tery Propagation delay 
teyt Data to Y output © vavelorny 


LOGIC PRODUCTS 


~ MULTIPLEXERS 


5474153, S153, $153 


Non-inverting outputs 
Separate Enable for each 
section 

Common Select inputs 
See 253 for 3-State 
version 


DESCRIPTION 


The '153 is a dual 4-input multiplexer that 


can select 2 bits of data from up to four 
sources under control of the common Se- 
lect inputs (So, S,). The two 4-input multi- 
plexer circuits have individual active LOW 
Enables (E,, E,) which can be used to 
strobe the outputs independently. Out- 
puts (Y,, Y,) are forced LOW when the cor- 
responding Enables (E,, E,) are HIGH. 


The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two Select 
inputs. The logic equations for the out- 
puts are shown below. 


Ya= Ea(Ioa*S1*So + lyatSy*So 
+ loaeS1*So+ I3g2S4°Sq) 


Yo = Epe(lopeS 1°80 + 15*S4°So 
+ lap*S1°So + I3p*S1°So) 


The '153 can be used to move data to a 
common output bus from a group of regis- 
ters. The state of the Select inputs would 


PIN CONFIGURATION 
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Dual 4-Line To 1-Line Multiplexer 


| TYPICAL PROPAGATION 
TYPE DELAY 7 


74153 18ns 


74LS153 18ns 
748153 Ons 


ORDERING CODE 


COMMERCIAL RANGES 


PACKAGES 


N74153N 


Plastic DIP N74S153N 


Plastic SO 


Ceramic DIP 
Flatpack 


LLCC 


N74LS153N 


N74LS153D ¢ N74S153D 


TYPICAL SUPPLY CURRENT 
(Total) 


MILITARY RANGES 
Voc = 5V 25%; Ta=0°C to + 70°C | Veg =5V + 10%; Ta = - 55°C to + 125°C 


$54153F ° S54LS153F 
$54S 153F 


§54153W es S54LS153W 
S54S153W 


$54S153G ¢ S54LS153G 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


Outputs 


[ PINS | DESCRIPTION 5AI74 54174S SAI74LS 
i 


10Sul 


10LSul 


Where a 54/74 unit load (ul) is understood to be 404A I)j,4 and — 1.6MA 1, a 54/74S unit load (Sul) is SOpA I4 and 
— 2.0MA |), and a 54/74LS unit load (LSul) is 204A I, and ~0.4mA hy. 


determine the particular register from i 
which the data came. An alternative appli- . 


cation is as a function generator. The de- 


LOGIC SYMBOL 


10 11 12 13, 15 


lob ‘1b 'an Ian Eb 


Ee loa ‘1a '20 '3a 
So 


Vcc = Pin 16 
GND = Pin 8 


vice can generate two functions or three 
variables. This is useful for implementing 
highly irregular random logic. 


~ LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


MULTIPLEXERS 94/74153, LS153, $153 


LOGIC DIAGRAM FUNCTION TABLE 


SELECT INPUTS INPUTS (a or b) OUTPUT 


Es lon ta \20 ga Sy So lob 4b 12b I3p Ep 


Mm) [OH eH GH BY wa} oo) My ay om oH? [so | s, | El ob | [ete | Y | 

V VV V, x Hixi|lx tix |] x L 
L L L Xx x Xx L 
; 4 L L H x Xx x H 
Y Y¥ L ey ee cae ee em a L 
- C2 ee eee eee | ee! L L x H X Xx H 
ei +t | H L X X L X L 
itt & | H L X Xx H Xx H 
ttt ott ii | Ht {i H bo EE I ee L 
TTT oT Tia H L x X Xx H H 

S a e eg S eS e x H = HIGH voitage level 

L = LOW voltage level 

X = Don't care 
(7) (9) 
GND =Pin 8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


oe 


— 0.5 to —0.5 to — 0.5 to ~ 0:5 to — 0.5 to — 0.5 to 
+ 5.5 + 7.0 + 5.5 + 5.5 +7.0 +5.5 
5 


S 
0 


Input voltage 


74 74 
Input current — 30 to — 30 to ~ 30 to — 30 to — 30 to 
3 + +1 +5 +5 +1 
— 0.5 to -— 0.5 to — 0.5 to — 0.5 to ~ 0.5 to 
+ Voc + Voc + Vec + Vec + Voc 


— 55 to +125 0 to 70 


Voltage applied to output In HiGH 
Output state 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


[| Max | Min | | Min | Nom | Max_ 
| 55 | 45 | | 45 | 


Vcc Supply voltage 


QO 
Oo 
g 
N 
on 


HIGH-level input voltage 


Vie LOW-level input voltage 


c 
<|<|<|<|<| 2 
=4 


Nik Input clamp current 


I 
a 
@ 


lon HIGH-level output current 


te 
head 
= 
oe 
lon LOW-level output current eo 

[= 55 | 

| 0 | 


Ta Operating free-air teriperature _ Mil 


Com'! 
NOTE 


Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


bs I 
So 
e ° .~ 
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LOGIC PRODUCTS 


MULTIPLEXERS = «;§|§§ §4/74453,LS453, $453 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air bemperatins range unless otherwise noted.) 


Gane om 
eee Led ae ae) 
i 
lo, = MAX 
ee ED 
fresco 


V LOW-level 
OL output voltage 


Input current 
at maximum Voc = MAX 


input voltage SO SO SE AIC 
=2av | | CE oT 
input cuRrent = 


LA 
SW pnw eee Peet Peet 


put current ae 
Tm {20 [| | -ss|-e|  |-100] a | | -100| ma | 
outpu current 


Supply current Vog = MAX a 


aoe 
hia! = ote eee eee ee 


1. For conditions shown as MIN or MAX, uSe the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = SV, Ta = 25°C. 


3. Igg is tested with Voyt = + 0.5V and Vog = Veo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second, 


4, Measure icc with all inputs grounded and all outputs open. 
5. Voy = + 0.45V MAX for 54S at Ta = + 125°C only. 


NOTES 


AC CHARACTERISTICS T= 25°C, Vog=5.0V 


54/74 54/74LS 54/74S 
ce 30pF, a ae Mae R= 2k2 ae a ae 2800 UNIT 


ee et 
tp. Propagation delay 15 
Enable to output waverormn) 13.5 
fei: Propagation delay 18 15 9.0 
tpn Data to output MAVELOlmn 2 23 26 9.0 


PARAMETER TEST CONDITIONS 


Propagation delay 
Select to output 
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LOGIC PRODUCTS 


MULTIPLEXERS 


54/74153, LS153, $453 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


ne 
= oes 
von eh 


Vy = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 
Waveform 1 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 64/74 TOTEM-POLE OUTPUTS 


PULSE 
GENERATOR 


DEFINITIONS 
Ry, = Load resistor to Voc; see AC CHARACTERISTICS for vaiue. 


C, = Load capacitance inciudes jig and probe capacitance; see AC CHARACTERIS.- 


TICS for value. 
Rr = Termination resistance should be equal to Zoy7 of Pulse Generators. 
D Diodes are 1N916, 1N3064, or equivalent. 
tr3H. tty Values should be less than or equal to the table entries. 


WAVEFORM FOR NON-INVERTING OUTPUTS 


L 


a 


'PLH 


Vu = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 


Waveform 2 


INPUT PULSE DEFINITIONS 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Vo = 1.3¥ for 54LS/74LS; Viy = 1.5V for all other TTL families. 


ras ii REQUIREMENTS 
PAMINY 
| Ampiitude | 


AMP (V) 


AMP (V) 


Pulse Width 


re a a ee 
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LOGIC PRODUCTS 


DECODER/DEMULTIPLEXERS 


94/74154, LS154 


® 16-line demultiplexing 
capability 

e Mutually exclusive 
outputs | 

e 2-input enable gate fo 
strobing or expansion 


DESCRIPTION 


The ’154 decoder accepts four active 
HIGH binary address inputs and provides 
16 mutually exclusive active LOW outputs. 
The 2-input enable gate can be used to 
strobe the decoder to eliminate the normal 
decoding “glitches” on the outputs, or it 
can be used for expansion of the decoder. 
The enable gate has two AND’ed inputs 
which must be LOW to enable the outputs. 


The 154 can be used as a 1-of-16 demulti- 
plexer by using one of the enable inputs 
as the multiplexed data input. When the 
other enable is LOW, the addressed out- 
put will follow the state of the applied 
data. 


PIN CONFIGURATION 


war —! of 


mimi 
oe -_ 


1 al 


oo 


4 
5 
6 
7 15 
8 
9 


—_ 
nl 


G 
z 
o Se 
—_ 
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1-of-16 Decoder/Demultiplexer 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES | MILITARY RANGES _ 
Voc =5V +5%i Ta =0°Cto +70°C | Vog=5V + 10%; Ta = — 55°C to + 125°C 
Plastic DIP: N74154N ¢ N74LS154N fe ee! 


Ceramic DIP ae S54154F ° S54LS154F 
Flatpack aa. S54154W =e ~——sS54LS154W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74 54/74LS 
qul 1LSul 


10LSu! 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40pA Ij,4 and — 1.6mA 1), , and a 54/74LS unit load (LSul) is 204A I),4 and 
-—0.4mMA NL: ; 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


123 45 67 8 9 10111314 1516 17 


Voc = Pin 24 
GND = Pin 12 


LOGIC PRODUCTS 


DECODER/DEMULTIPLEXERS 04/74154, LS154 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUTS 


Eo] Ex] As Az Ar AglO 12.3 45 67 8 9 101112191415 

L}H}X X X XIHHHHHHHHHHH HHH HH 

H|L|X X X X/HHHHHHHHHHHHHHHH 

H}H|X X X X|/HHHHHHHHHHHHHHHH 

: L}LJ]L Lb L L/L HHHHHHHHHHHHHHH 

ei ete = LIL} L & L HJHLHHHHHHHHHHHHHH 

= ecesineeneniee HT L}L]/L L H LIHHLHHHHHHHHHHHHH 
TPP PSSM PTigitinnini L]L]L LH HJ/HHHLHHHHHHHHHHHH 
LijL}L H L LIHHHHLHHHHHHHHHHH 

L{L]L H L HJIHHHHHLHHHHHHHHHH 

L}L]L HH LIHHHHHHLHHHHHHHHH 

L/L} L H H HJHHHHHHHLHHHHHHHH 

anb= Pin 12 L}L]H L L LIHHHHHHHHLHHHHHHH 
(")= Pn pumber L)L]H L L HJ/HHHHHHHHHLHHHHHH 
L}/L|H L H LIHHHHHHHHHHLHHHHH 

L]/L}H L H HIHHHHHHHHHHHLHHHH 

L)L]H H L LIHHHHHHHHHHHHLHHH 

L{L|H H L HIHHHHHHHHHHHHHLHH 

L]L|H H H LIHHHHHHHHHHHHHHLH 

L{L}H H H HJHHHHHHHHHHHHHHHL 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | Ba 54LS 74LS UNIT 
IN : 
5 


V 
— 0.5 to - 0.5 to — 0.5 to — 0.5 to 
— 30 to — 30 to — 30 to 
— 0.5 to ~ 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state Vee 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 bee | 


RECOMMENDED OPERATING CONDITIONS 


V 

V 

V 

°C 

PARAMETER UNIT 
Par a 

[so | ss | 
[80 | 528 |v 
aes eee 
Po eons 
ee ae ee 
ise DW 
aval iA 
Co 
ne 
mee 
Co 


Voc Supply voltage 


Vin HIGH-level input voltage 
Vit LOW-level input voltage 
IK 


| 2.0 | 
ee) 
— 
Ic ___inputclamp current | 
lon HIGH-Ievel output current | 
eee 
ae 
| = 55_ | 
ee 


= 400 
a 
a 


lon 

lot LOW-level output current a 
Com’! 

Ta Operating free-air temperature aa 

Com’! 
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[>| 


LOGIC PRODUCTS 


DECODER/DEMULTIPLEXERS — -§41/744154, L$154 


DC : ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


a ra ee 
PARAMETER TEST CONDITIONS" 


HIGH-level output voitage 


 LOW-level output voltage 


[vac owt dampvige | eget tig | 
= ra 
ee 


SSS 


NOTES | AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 


priate value specified under recommended operating . 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON.-INVERTING OUTPUTS 

. All typical vaiues are at Voco = 5V, Ta = 25°C. 

3. log is tested with VouT= +0.5V and Voc= Voc 
MAX+0.5V. Not more than one output should be Vin Vu 
shorted at a time and duration of the short circuit 
should not exceed one second. es a on 


4. Measure loc with all inputs grounded and ail outputs 
open. 4, = Vout vm 


Vy = 1.3¥ for S4LS/74LS, Vag = 1.5V for all other TTL families. Vyyq=1.3V for 54LS/74LS: Viy = 1.5V for all other TTL families. 


N 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 7 Ta = 25°C, Voc = 5.0V 


| 54174 S4/74LS 
oo ae er R.=2k2 | UNIT 
tery Propagation deiay 


teLy Propagation deiay 30 30 
27 27 


teu Enable to output 


PARAMETER TEST CONDITIONS 


Waveform 2 
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LOGIC PRODUCTS 


DECODER/DEMULTIPLEXERS 54174154, S154 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


° tw AMP (V) 
90% 


Vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vm = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 
SeRNTIONS rAMiLy [______INPUTPULSE REQUIREMENTS 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. Arias | Rep fete | Pulee Width | 'TLH | THE 
C,, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- | savas | ov | tMHz =| 500ns-— | 7s | 7ns | 
TICS for value. arene nr 
Ry = Termination resistance should be equal to Zgyr7 of Pulse Generators. pero alS | _aov_ | _imz | s00ns | 16ns | Gns | 
tTLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 


94/74455, LS155 


e Common Address inputs 
True or complement data 
demultiplexing 

Dual 1-of-4 or 1-of-8 
decoding 

Function generator 
applications 


DESCRIPTION 


The ’155 is a Dual 1-of-4 Decoder/Demulti- 
plexer with common Address inputs and 
separate gated Enable inputs. Each de- 
coder section, when enaolied, will accept 
the binary weighted Address input (Ag, A;) 
and provide four mutually exclusive 
active-LOW outputs (0-3). When the en- 
able requirements of each decoder are not 
met, all outputs of that decoder are HIGH. 


Both decoder sections have a 2-input en- 
able gate. For decoder ‘‘a” the enable gate 
requires one active-HIGH input and one 
active-LOW input (E,°&,). Decoder “‘a” can 
accept either true or complemented data 
in demultiplexing applications, by using 
the E, or E, inputs respectively. The 
decoder ‘‘b’’ enable gate requires two 
active-LOW inputs (E,-°E,). The device can 
be used as a 1-of-8 decoder/demultiplexer 
by tying E, to E, and relabeling the com- 
mon connection address as (A>); forming 
the common enable by connecting the re- 
maining E, and E,. 


PIN CONFIGURATION 
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Dual 2-Line To 4-Line Decoder/Demultiplexer 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


74LS155 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Voc =5V £5%5 Ta =0°C to +70°C | Voc =5V + 10%; Ta, = — 55°C to + 125°C 


PACKAGES 


Plastic DIP 


Plastic SO 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE | 


Where a 54/74 unit load (ul) is understood to be 40uA Ij,4 and — 1.6mA ly, , and a54/74LS unit load (LSul) is 20nA I) 4 and 
—0.4mA My. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


DECODER “a” { 
A 


9 10 114 12 


Voc = Pin 16 
GNO =Pin 8 


LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 04/744 55, L$155 


LOGIC DIAGRAM FUNCTION TABLE 


ADDRESS gpas tae pe ae 


Vec = Pin 16 Ey EE 
GND =Pin 8 


(14) (15) 


H = HIGH voltage level 


Oe | ee 


a ane 
O) ) ©) O 


(11) 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted. 


) 
PARAMETER | 5a | 54LS 74LS UNIT 
I 
1 5 1 


7 
7.0 7 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
tw mputcuret | | OR 
iN Input current 
+5 + + + 


’ , 0.5 to —0.5 to — 0.5 to ~— 0.5 to 
Vout Voltage applied to output in HIGH output state ee AV xe 


Ta Operating free-air temperature range —55 to +125 0 to 70 °C- 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage | Mt 
1H 


LOW-level input voltage 


lik Input clamp current 
lon HIGH-level output current 


lo LOW-level output current 
Ta Operating free-air temperature 


LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS | «4174455, LS155 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74155 54/74LS155 
PARAMETER TEST CONDITIONS' Tyo? 
yp 


Vou HIGH-level output voltage Voc = MIN, Viy= MIN, Vii = MAX 
lon = MAX 


=| 
< 
Ro] 

eS) 

: 
9 
=< 
c 


ev) 
aS 


eS 
PPS 


oO 
Le) 
ui 


Vik Input clamp voltage Voc = MIN, l= Ix 


= 
| V,=2.7V 
L 


LOW-level input current Voc = MAX, V,=0.4V 


oO 
Ww 
ro) 


VoL LOW-level output voltage 


e) e) 
{e) oO 
3 3 
nmi po 
ip?) 
wo!loa >] 
No | O1o] 
Ort on PO PM] & 


| o 
o;o 


ro) 
he) 
ol 
oO — “~liaAlojfa 
on 
rit 


| 
Oo 
rs 


ae S 

= ro An is 

oO o 
etl eed 
NYO 


fon) : 
—_ 


| 
on 
oy) 

| 
—_ 
on 

| 
—_ 
=) 
oO 


td oe 


e) 
(2) 
3 
| 
on 
~ 
| 
a 


] 
I, 
Short-circuit output = 
loc Supply current? (total) Voc = MAX 


Ae AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS | 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with VoyT= +90.5V and Voc=Vcocc 
MAX+0.5V. Not more than one output should be Vin Vu 
shorted at a time and duration of the short circuit 
should not exceed one second. trea} 

4. Measure icc with Ay, Ag and Eg inputs at 4.5V, and 
Ep, Eg inputs grounded, and outputs open. Vout Vm 


> 
—_ 
aj] 
OoO1o 


Com’ 


Vy = 1.3V for 54LS/74LS: Vay = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Veco = 5.0V 


54/74 54/74LS 
PARAMETER TEST CONDITIONS C,=15pF, R,=4002 | C,=15pF, R, = 2k2 


teLH: Propagation delay | 

teHL Address to output Waveform 1 
teLH Propagation delay 

teye E, or E, to output Waveform 2 


teLH Propagation delay Wavetorm 
teHe E, to output 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 


94/744155, LS155 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc Vcc 


PULSE 
GENERATOR 


DEFINITIONS 
Ry = Load resistor to Vac; see AC CHARACTERISTICS for value. 


C= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
trLH: ttHL Values should be tess than or equal to the table entries. 


INPUT PULSE DEFINITIONS 


tw 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 


tw ov 


Taoiae [Rep Rate [ Pue wit [ on | 
[sare [amv [ tie |store [om | 7m | 
Sov | wwe _| stone | sore | on | 
[sears [soy [vie | stone [2 [ase 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 


54/74156, LS156 


Common Address inputs 

e True or complement data 
demultiplexing | 

e Dual 1-of-4 or 1-of-8 
decoding 

e Function generator 
applications 

e Outputs can be tied 

together 


DESCRIPTION 


The ’156 is a Dual 1-of-4 Decoder/Demulti- 
plexer with common Address inputs and 
gated Enable inputs. Each decoder sec- 
tion, when enabled, will accept the binary 
weighted Address inputs (Ag, A) and pro- 
vide four mutually exclusive active-LOW 
outputs (0-3). When the enable re- 
quirements of each decoder are not met, 
all outputs of that decoder are HIGH. 


Both decoder sections have a 2-input en- 
able gate. For decoder ‘‘a’”’ the enable gate 
requires one active-HIGH input and one 
active-LOW input (E,*E,). Decoder “a” can 
accept either true or complemented data 
in demultiplexing applications, by using 
the E, or E, inputs respectively. The de- 
coder ‘‘b’”’ enable gate requires two active- 
LOW inputs (E,°E,). The device can be 
used as a 1-of-8 decoder/demultiplexer by 
tying E, to E, and relabeling the common 
connection address as (A,); forming the 
common enable by connecting the remain- 
ing E, and E,. 


PIN CONFIGURATION 
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Dual 2-Line To 4-Line Decoder/Demultiplexer 


ORDERING CODE 


PACKAGES 


Ceramic DIP 
Flatpack 


TYPICAL PROPAGATION 
ive DELAY . 


COMMERCIAL RANGES 


MILITARY RANGES 
Voc = 5V +5%3T, =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
Plastic DIP N74156N © N74LS156N ee ee ll 


(Open Collector) 


TYPICAL SUPPLY CURRENT 
(Total) 


$54LS156F 


S54LS156W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


DESCRIPTION | 54/74 54/74LS | 
Outputs 


10ul 


10LSul 


Where a 54/74 unit load (ul) is understood to be 40yuA Iy,y and ~ 1.6mA lj,, and a 54/74LS unit load (LSul) is 20nA Iy}4 and 


—0.4mA Ij, . 


The ’156 can be used to generate all four 


-minterms of two variables. The four min- 


terms are useful to replace multiple gate 
functions in some applications. A further 
advantage of the 156 is being able to AND 
the minterm functions by tying outputs 


LOGIC SYMBOL 


9 10 11 12 


Vcc = Pin 16 
GND= Pin 8 


together. Any number of terms can be 
wired-AND as shown in the formula below: 


f= (E+ Ag tA,)9(E+ Ap + A,)o(E+ Ag+ Aj) 
“(E+ Ag+ Aj) 


where E=E,+€,; E= E,+ Ep. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 94/74156, LS156 


LOGIC DIAGRAM FUNCTION TABLE 


ADDRESS girtiaad ea shite ie 


Vec =Pin 16 Eb. Ep 
(14) (15) 


GND =Pin8 


H= HIGH voltage level 
L = LOW voltage level! 
X = Don't care 


5 1 +5 


-— 0.5 to — 0.5 to — 0.5 to 
I; 
A 


7 
+ + 
. — 0.5 to — 0.5 to — 0.5 to -— 0.5 to 
Vout Voltage applied to output in HIGH output state + Voc 4c + Voc 


T Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Veco Supply voltage ce 


Vin HiGH-level input voltage 
Vit LOW-level input voltage a 
Com’! 


lik Input clamp current 
Vou HIGH-level output voitage 
lon 


re) LOW-ievel output current 
Ta Operating free-air temperature 


LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS | 94/74156, LS156 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


[Min | Typ? | Max | Min | Typ? | Max_ 


| lox HiGH-level output current Voc= MIN, Vin= MIN, Vit= MAX, joo} | | 100 | a 


Von = 5.5V 
|| 025 | 04 |v 


PARAMETER > 


| Voi LOW-levei output voltage 


1 Vix Input clamp voitage Voc= MIN, I=lx 


ead 

ae 

| cae 

3 Lee! 

fs bpnengs mow | ventas | SF —— 
-— 

ie 

Ls 

ane 

Eee 


V,;= 5. 
| 27. 
ane HIGH-level input current 
| 
tu LOW-level input current | Vco=MAXVi=0.4V 


Voc = MAX 


— -_ 
oO oo 


| Icc — Supply currents (total) 


© 
° 
g 


nore: AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 


conditions for the applicable type. | WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. Ail typical values are at Vog = SV, Ta = 25°C. ! ; 

3. Measure ioc with Ay, Ag and Eg inputs at 4.5V, and 
Ep, Eg inputs grounded, and outputs open. Vin Vu ) 


nm pores 


Vy = 1.3V for S4LS/74LS: Vay = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Voo= 5.0V 


54/74 54/74LS 
C, = 15pF, R, = 4000 C, = 15pF, Ry = 2kQ UNIT 


ar Propagation delay | 46 
| teu Address to output | Wavelory 51 
| tei Propagation delay Wavetomni2 

| teu E, or E, to output 

| tei Propagation delay | 27 48 
| tee E, to output | . mavelcrn’ | 33 48 


PARAMETER TEST CONDITIONS 
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LOGIC PRODUCTS 


DECODERS/DEMULTIPLEXERS 94/74156, L$156 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
tw 


AMP (V) 


90% 


Vcc Vcc 
Y g NEGATIVE 
PULSE 


RL ov 


PULSE 
GENERATOR 


AMP (V) 


CL POSITIVE 
PULSE 


10% 


tw OV 


r= = — = Vm = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 
FAMILY 
54/74 


R, = Load resistor to Voc; see AC CHARACTERISTICS for vaiue. 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 

Ry = Termination resistance should be equal to Zgyr of Pulse BEUetalO rs: | sasizas | 3.0v— | MHz | 500ns_—_| 2.5ns | 2.5ns| 
trLH. trH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


DESCRIPTION 


The ’157 is a quad 2-input multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S). The Enable input (E) is ac- 
tive LOW. When E is HIGH, all of the out- 
puts (Y) are forced LOW regardless of all 


other input conditions. 


Moving data from two groups of registers 
to four common output busses is a com- 
mon use of the '157. The state of the 
Select input determines the particular reg- 
ister from which the data comes. It can 
also be used as a function generator. The 
device is useful for implementing highly ir- 
regular logic by generating any four of the 
16 different functions of two variables 
with one variable common. 


The device is the logic implementation of 
a 4-pole, 2-position switch where the posi- 
tion of the switch is determined by the 
logic levels supplied to the Select input. 
Logic equations for the outputs are shown 
below: 


Y a= Ee(lyaeS + loa?) 
Vp = Ee(ypeS + lope) 
Y= Ee(1yoeS + loc*S) 
Y y= Ee(lygeS + logeS) 


The '158 is similar but has inverting out- 
puts: 


Ya= Ee(l,42S + lgg*8) 
Y= Ee(lyp2S + lope) 
Y, = Ee(14¢¢S + IggeS) 
Yg= Es(tygeS + logeS) 


PIN CONFIGURATION 
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7157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted) 


158 Quad 2-Input Data Selector/Multiplexer (Inverted) 


TYPICAL SUPPLY CURRENT 
(Total) 


9.7MA 
5OmA 


TYPICAL PROPAGATION 
DELAY 


748158 . 
ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Voc =5V £5%3 Ta, =0°C to + 70°C | Veg =5V + 10%; Ta = — 55°C to + 125°C | 


N74157N ° N74158N 
Plastic DIP 


N74S157N ¢ N74LS157N 
Plastic SO 


N74S158N ¢« N74LS158N 
Ceramic DIP 


N74LS157D 
N74LS158D 


$54157F 
$54S157F ° 
$54$158F ° 


$54157W 
S54S157W es S54LS157W 
S54S158W es S54LS158W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


Where a 54/74 unit load (ul) is understood to be 40uA |),4 and — 1.6mA Nye, 2 54/745 unit load (Sul) is 50uA Iypy and 
— 2.0MA Ij), and a 54/74LS unit load (LSul) is 20uA I),4 and —0.4mA Ij. 


LOGIC SYMBOL (IEEE/IEC) 


$54LS157F 
S54LS 158F 


Flatpack 


LOGIC SYMBOL 


le 


Voc = Pin 16 
GND = Pin 8 


LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157, LS158, $157, $158 


LOGIC DIAGRAM, °157 


(14) (13)] (15) 


Voc= Pin 16 
GND = Pin 8 


FUNCTION TABLE, ’157 


SELECT! DATA 
ENABLE INPUT | INPUTS OUTPUT 
Y 


ae 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM, ’158 


Nb 
(6){ = (11)] (10) (14) 


Vcc = Pin 16 
GND=Pin 8 


FUNCTION TABLE, ’158 


SELECT| DATA 
ENABLE | INPUT | INPUTS 


OUTPUT 


xx re xe 
TO xxx |r 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


[CP aRAMETER—SSSSCdSCi SSCS 


Voc Supply voltage 


V Input voltage 


IN 
Lin Input current 


Voltage applied to output in HIGH 


Vout output state 


— 0.5 to 
+ Voc 


Ta Operating free-air temperature range 


— 0.5 to 
+Voc 


—55 to + 125 


— 0.5 to 
+ 5.5 


— 0.5 to 


— 0.5 to 
+ 5.5 


— 0.5 to 


— 0.5 to 


0 to 70 °C 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157, LS158, $157, $158 


RECOMMEN DED OPERATING CONDITIONS 


54/74 ea 54/74S 
PARAMETER oF N a 
in om x 
45 | 50 | 55 | 45 a 


HIGH-level input voltage 


LOW-level input voltage 
= | 


Input clamp current 
HIGH-level output current 
LOW-level output current se 


low 


Ta Operating free-air temperature 


NOTE 
Vi = +0.7V MAX for 54S at + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
| GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


R, = Load resistor to Voc: see AC CHARACTERISTICS for vatue 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. 
Ry = Termination resistance should be equal to Zout Of Pulse Generators. S4LS/74LS 
D = Diodes are 1N916, 1N3064, or equivalent. 548/748 25ns | 2.5ns 
tTLH: ttH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157, LS158, $157, $158 


DC ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted.) 


ones oe eauanne 54/74157, 158 S4/74LS157, 158 | 54/74S187, 158 | 
| Min | Typ? | Max | Min | Typ?| Max | 


HIGH-level output | Vog=MIN, Viy=MIN, | Mil | 


Vou voltage Vit= MAX, lon=MAX [Com't | 2.4_ 


| Max | 

eet | ea 

ta 

LOW-level output ise tse el ee 

VoL voltage cs 
bad 


lop =4mA | 74LS 
Vix Input clamp voltage Vec= MIN, 4) = lik 


Input current at 
I, maximum input 
voltage 


HIGH-level input 
IH current 


LOW-level input 
IL current 


Short-circuit output 
OS current? 


Note 4 | '157, '158 


| -20 | 
| 20 
Notes} usis7 | | | Tf 7 te | ml 
Note 4 ’LS157 9.7 16 mA 
Notes] usise | | | | Cts fle | TT ml 
"S157 
powelocree | TL LE TL etal 
' Supply current*® = 4.5V | 
Ce (total) 'S158 | | | 
=e 
= 4.5V 
NOTES | 


Ss 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voco = SV, Ta = 25°C. 

. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

- loc is measured with 4.5V applied to all inputs and all outputs open. 

- loc is measured with ali outputs open. 

- VoL = + 0.45V MAX for 54S at + 125°C only. 


> GW 


aon 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 54/7415/7, 54/ 74158, LS157, Ls4 98, S157, $158 


AC CHARACTERISTICS 1T, = 25°C, Voc =5.0V 


54/74 54LS/74LS 54S/74S 
PARAMETER TEST CONDITIONS | C, = 15pF, R, = 4000 UNIT 
ns 


tp_y Propagation delay Waveform 2. 157 
tpy, Data to output 


tp. Propagation delay Waveform 1. 157 

tp, Enable to output 

tp. Propagation delay Waveform 2. 157 

tpy_ Select to output - 

tp_y Propagation delay Waveform 3. 158 

tpy, Data to output 7 
Propagation delay Waveform 4. 158 
Enable to output ; 
Propagation delay Waveform 3. 158 
Select to output 


AC WAVEFORMS 


Waveform 1 Waveform 2 


Waveform 3 Waveform 4 


Vu = 1.5V for 54/74 and 54/748; Vyq = 1.3V for S4LS/74LS. 
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LOGIC PRODUCTS 


COUNTERS  54/74160, 54/74161, 54/74163, LS160A, LS164A, LS162A, LS163A 


°160, °162 BCD Decade Counter 
"161, 163 4-Bit Binary Counter 


TYPE TYPICAL tuax TYPICAL ni CURRENT 


ORDERING CODE 


Synchronous counting 

and loading 

e Two Count Enable inputs 
for n-bit cascading 

e Positive edge-triggered 
clock 

e Asynchronous reset (160, 
161) 
Synchronous reset (162, 
163) 

e Hysteresis on Clock input 


MILITARY RANGES 
Voc = SV + 10%; Ta = - 55°C to + 125°C 


COMMERCIAL RANGES 
PACKAGES | y | =5V +5%;T,=0°C to + 70°C 
N74160N © N74LS160AN 
Plastic DIP N74LS162AN 
N74163N © N74LS163AN 


N74161N ¢ N74LS161AN 
Plastic SO N74LS161AD ¢ N74LS163AD 


(LS only) S54160F ¢ SS54LS160AF 
Ceramic DIP S54161F oe ee 
S54163F © S54LS163AF 


S54160W se S54LS160AW 
DESCRIPTION Flatpack S54161W® $54LS161AW 
Synchronous presettable decade (54/ S54LS162AW 
74160, 54/74LS160A, 54/74LS162A) and S54163W so ® S54LS163AW 


4-bit (54/74161, 54/74LS161A, 54/74163, 
54/74LS 163A) counters feature an internal 
carry look-ahead and can be used for high- 
speed counting. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock. The Clock input is buffered. 


LLCC S54LS161AG °* S54LS163AG 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINs | _oEscRIPTION | __sa7a_ | savas 
Ent i 
a 


The outputs of the counters may be preset 
to HIGH or LOW level. A LOW level at the 
Parallel Enable (PE) input disables the 
counting action and causes the data at the 
D -D3 inputs to be loaded into the counter 
on the positive-going edge of the clock 
(providing that the setup and hold require- 
ments for PE are met). Preset takes place 
regardless of the levels at Count Enable 


Input (162, '163) 2LSul 
NOTE 


Where a 54/74 unit load (ul) is understood to be 40uA Iypy and -- 1.6mMA1), , and a54/74LS unit load (LSul) is 20nA |\,4 and 


(CEP, CET) inputs. 


A LOW level at the Master Reset (MR) in- 
put sets all four outputs of the flip-flops 
(Q5-Q3) in ’160, ’LS160A, 161, and ’LS161A 
to LOW levels regardless of the levels at 
CP, PE, CET and CEP inputs (thus provid- 
ing an asynchronous clear function). 


PIN CONFIGURATION 


— 0.4MA Ij,. 


For the ’LS162A, '163, and LS163A, the 
clear function is synchronous. A LOW 
level at the Master Reset (MR) input sets 
all four outputs of the flip-flops (Q9-Q3) to 
LOW levels after the next positive-going 
transition on the Clock (CP) input (provid- 
ing that the setup and hold requirements 


LOGIC SYMBOL 


for MR are met). This action occurs regard- 
less of the levels at PE, CET, and CEP 
inputs. This synchronous reset feature 
enables the designer to modify the max- 
imum count with only one external NAND 
gate (see Figure A). 


Vec= Pin 16 
GND = Pin 8 


14 
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LOGIC PRODUCTS 


COUNTERS 54/74160, 54/741641, 54/74163, LS160A, LS164A, LS162A, LS163A 


The carry look-ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed for- 
ward to enable the TC output. The TC out- 
put thus enabled will produce a HIGH out- 
put pulse of a duration approximately 
equal to the HIGH level output of Qo. This 
pulse can be used to enable the next cas- 
caded stage (see Figure B). 


LOGIC SYMBOL (IEEE/IEC) 


160 


CTRDIV10 
TK R 


"LS161A 


4CT = 15 
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For conventional operation of 54/74160,. 
54/74161 and 54/74163, the following tran- 
sitions should be avoided. 


1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 


2. LOW-to-HIGH transitions on the Paral- 
lel Enable input when CP is LOW, if the 
count enables and MR are HIGH at or 
before the transition. 


*LS160A 


CTRDIV10 
Tn R 


*LS162A 


CTRDIV10 


7, 2D | 


~ |4cT=15 


For 54/74163 there is an additional transi- 
tion to be avoided. 


3. LOW-to-HIGH transition on the MR in- 
put when clock is LOW, if the Enable 
and PE inputs are HIGH at or before the 
transition. 


These restrictions are not applicable to 
54/74LS160A, 54/74LS161A, 54/74LS162A 
and 54/74LS163A. 


~] 4CT = 15 


"LS163A 


LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS1641A, LS162A, LS163A 


Do D4 D2 D3 


54/74LS162A 


54/74163 


OR 
54/74LS163A 


TERMINAL COUNT =6 


Figure A 


SYNCHRONOUS MULTISTAGE COUNTING SCHEME 


H = ENABLE COUNT 
L = DISABLE COUNT PE Do D1 D2 D3 PE Do 01 02 D3 PE Do 01 D2 D3 PE Do Dy D2 D3 
Pp CEP Pp 


H = ENABLE COUNT a a 
L = DISABLE COUNT 
olmMR Q0.Q; Q2 Q3 OlMR Qo Q1 Q2 Q3 ol MR 0 O21 Q2 Q3 | Ol MR 001 Q2 Q3 | 


Figure B 


LOGIC DIAGRAM, 54/74160 
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LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74161, 54/7441 63, LS160A, LS164A, LS162A, LS163A 


LOGIC DIAGRAMS 


*LS160A 


res agen i (pe 
R fio Yo ofRp y D 
fe er ay | Mee 
c—. 
bd ie Tis (12) (13) (14) 
8 = : . 
(15) 
Tc 
161 
D3 Do an Pa 
(6) (5) 


TR RT 
“ee ey) YL 
ie ae 


(11) (12) hae 
(15) Q3 Q2 
ake; 


Vec= Pin 16 
GNO=Pin 8 


{ )= Pin numbers 
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LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS164A, LS162A, LS163A 


LOGIC DIAGRAMS 


*LSIGIA 


\/ \/ 
eres (a) Rae Deas a) 
ORD cp © ORD cp P 
G: 6 a “a 
fe) Eel 
(13) (14) 
3 2 Q, Qo 


*LS162A 


Voc =Pin 16 
GND = Pin 8 (15) 
( ) =Pin Numbers TC 
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|= 


LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS164A, LS162A, LS463A 


LOGIC DIAGRAMS 


163 


ott aid Te 
SO OP OP oF 
ee ee 


(11) (12) (13) (14) 
(15) Q3 Q2 Qy Qo 


"LS163A 
D3 Do D, Do 
(6) (5) (4) (3) 


so 2 ———= 
=—= caine 
= a ; 


it 
0y tae ay) a “ane (14) 
Q3 Qo 

(15) 
TC 

Voc = Pin 16 

GND =Pin8& 

( ) Pin Numbers 
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LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS164A, LS162A, LS163A 


MODE SELECT—FUNCTION TABLE, ’160, ’161 


OUTPUTS 
MR | cp | cep | cer | 


Lao 
L 


H 1 X X 
poe Cee 


H = HIGH voitage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

| = LOW voitage level one setup time prior to the LOW-to-H!IGH clock transition. 

X = Don't care. 

q = Lower case /etters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 
1 = LOW-to-HIGH clock transition. 


NOTES 

(a) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HHHH for ’161 and HLLH for '160). 

(b) The HIGH-to-LOW transition of CEP or CET on the 54/74161 and 54/74160 should only occur while CP is HIGH for 
conventional operation. 

(c) The LOW-to-HIGH transition of PE on the 54/74161 and 54/74160 should only occur while CP is HIGH for conven- 
tional operation. 

(d) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HLLH for'162 and HHHH for 163). 

(e) The HIGH-to-LOW transition of CEP or CET on the 54/74163 should only occur while CP is HIGH for conventional 
operation. 

(f) The LOW-to-HIGH transition of PE or MR on the 54/74163 should only occur while CP is HIGH for conventional 
operation. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
cc Supply voltage 
IN 


Vv 
V 
I 


Input voltage 


N Input current 


Vour Voltage applied to output in HIGH output state 
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LOGIC PRODUCTS — 


COUNTERS 54/74160, 54/74164, 54/74163, LS460A, LS164A, LS162A, LS163A 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage one 


Vin HIGH-level input voltage 


V LOW-level input voltage | Mil 


lik Input clamp current 
lon HIGH-level output current 


| LOW-level output current | Mil 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vw = 1.3V for 54LS/74LS; Vy = 1.5V for all other TTL families. 


INPUT PULSE REQUIREMENTS 
ain re Amplitude | Rep. R Pulse Width 
R= Load resistor to Voc; see AC CHARACTERISTICS for value. Ll Bee 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 | 3ov | iMHz |  s00ns —} 7s | 7ns 

TICS for vatue. 
Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. S4LS/74LS | aov | 1mHz | s00ns | 16ns | 6ns | 
tTLH:» tTHL Values should be less than or equal to the table entries. 


4-268 | ) 


LOGIC PRODUCTS 


COUNTERS 54/74160, 54/741614, 54/74163, LS160A, LS164A, LS162A, LS163A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74160, °161 54/74LS160A, 161A 
PARAMETER TEST CONDITIONS! "163 "162A, °163A UNIT 
Vec= MIN, Vig= MIN FM | 
Von HIGH-level output voltage cc yon lH 


w] ow | 
ai bk |G 
— 


31;3\|3 


PO 


PO 
|] 


Oo 
bh 


Vo, LOW-level output voltage Com’ 3 5 
Vix Input clamp voltage Voc= MIN, I= lx | -1.5 


al Uibed 

NI om 
oO 
ao] ao 


— 
oO . 


MR (’LS162A, 
'LS163A) 


CP, CET 
Vji= 2.4V Pi 
Other inputs 


D, CEP 
PE, CP, CET 


'LS161A) 
MR (’LS162A, 
Mise | | | ff fn 
————————— 


[otmerinouis | [pref ma 
[cee [fa 


o w} wo | a 

Ro A; R/S 

[ +) 
1 
—_, 
on 


| 
1 putvrage A" | vecemas | vero | RLSrEOR 
’LS161A) 
R ( 


o | So |o}°o 
PO | — | DMT — 


= 
5 


ly HIGH-level input current 


CFE, cr, cet | 
Mise || 
'LS161A) : 
Seo || 
'LS163A) 
coe ae 
oui won [eam-t Pa 
loc Supply current? (total) sien [com | | 69 | 
awl 


1, LOW-level input current 


loci | Mil | 
All outputs LOW 

NOTES 

1 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Vog = SV, Tp = 25°C. 

3. log is tested with Voyt= +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit shoud not exceed one 
second. 

- IocH iS measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. iqg, is measured with Clock input HIGH, again with Clock input LOW, 
all other inputs low and outputs open. 


i) 


> 
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LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74164, 54/74163, LS460A, LS164A, LS4162A, LS163A 


AC CHARACTERISTICS 1T,= 25°C, Voc =5.0V : 


54174 54LS/74LS 
C, = 15pF, R, = 4000 | C,=15pF, R,=2k0 | UNIT 


[ne 


PARAMETER TEST CONDITIONS 


[wavetomt | 5 | | 
tpty Propagation delay 35 
tpy_ Clock to Terminal Count ween 35 
ter Propagation delay Waveform 1, 
tpy, Clock to Q outputs PE = HIGH 
16 
16 


fuax Maximum clock frequency 


teLH - Propagation delay Waveform 1, 
tpy. Clock to Q outputs PE = LOW 


tpy, CET input to TC output 


tpy, Propagation delay, MR to Q outputs (’160, '161 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on ty, tf, pulse width or duty cycle. 


) 


NOTE 


AC SETUP REQUIREMENTS 1, = 25°C, Veo = 5.0V 


PARAMETER 


NOTE 1 
For 15 ns rise time only, Hold time must be increased by 0.3 ns for each nanosecond decrease in rise time. 
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LOGIC PRODUCTS 


COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS164A, LS162A, LS163A 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 


Waveform 1 


MASTER RESET PULSE WIDTH, MASTER 
RESET TO OUTPUT DELAY AND MASTER 
RESET TO CLOCK RECOVERY TIME (60, °161) 


Waveform 3 


PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 


Dords SVB ERS 


th 


i") 
ta(H) = twiCP) 


LLL 


th = 0 


Waveform 5 


PROPAGATION DELAYS 
CET INPUT TO TC OUTPUT 


CET 


TC 


. Waveform 2 


CEP AND CET SETUP 
AND HOLD TIMES 


CEP AND CET(c) 
54/74 ONLY ea VM 

te(H te(L) = twCP 

a th = 0 thzOee | 

CEP AND CET 
S4LS/74LS ONLY 


Ly NAM § Z7 


eal | tu 
cP AL x £m 


Waveform 4 


th 20 


SYNCHRONOUS RESET SETUP, 
PULSE WIDTH AND HOLD TIMES (162, ’163) 


sana oo SY = 


|+ mar 


[J ty(L) 


th #0 th = 0 


B4LSI/7ALS Bie MTL Mh ae WILLE Sere 


cP VM 


Waveform 6 


Vw = 1.5V for 54/74 and 54S/74S; Viy = 1.3V for 54LS/74LS. 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


SHIFT REGISTERS 


54174464, LS164 


e Gated serial Data inputs 
Typical shift frequency of 
36MHz 

Asynchronous Master 
Reset 

Fully buffered Clock and 
Data inputs 


DESCRIPTION 


The °164 is an 8-bit edge-triggered shift 
register with serial data entry and an out- 
put from each of the eight stages. Data is 
entered serially through one of two inputs 
(D,, or Dg); either input can be used as an 
active HIGH enabie for data entry through 
the other input. Both inputs must be con- 
nected together or an unused input must 
be tied HIGH. 


Data shifts one place to the right on each. 


LOW-to-HIGH transition of the Clock (CP) 
input, and enters into Qp the logical AND 
of the two Data inputs (D,,°D,,) that ex- 
isted one setup time before the rising 
clock edge. A LOW level on the Master Re- 
set (MR) input overrides all other inputs 
and clears the register asynchronously, 
forcing all outputs LOW. 


PIN CONFIGURATION 
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8-Bit Seriai-In Paraliel-Out Shift Register 


TYPICAL SUPPLY CURRENT 
(Total) 


TYPICAL fay 


36MHz 


36MHz 


74LS164 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Veco =5V + 5%; Ta= 0°C to + 70°C Vec= 5V + 10%; Ta= ~— 55°C to + 125°C 


N74164N e N74LS164N 
S$54164F e S$54LS164F 


S54LS164W 
 S54LS164G | 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74LS 


Al Inputs 1LSul 
All Ouputs 10LSul 


NOTE 
Where a 54/74 unit load (ul) is understood to be 40.A Iyyy and — 1.6mA |,, and a54/74LS unit load (LSul) is 20nA thy 
and —0.4mA Ij. 


PACKAGES 


FFstoack [SS 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Dsa 
Dep 
cP 
MR Qo O1 Q2 G3 Q4 Os Ag Q7 


9° 3 4 5 6 10 11 12 13 


Voc = Pin 14 
GND =Pin7 


LOGIC PRODUCTS 


SHIFT REGISTERS — 94174164, 15164 


LOGIC DIAGRAM 


Voc =Pin 14 
GND =Pin7 


MODE SELECT—TRUTH TABLE 


OPERATING MODE 


Shift 


PARAMETER 
Voc Supply voltage 


H = HIGH voltage level. =—=—=—==_**==_ 
h = HIGH voltage level one setup time prior to the LOW- A 


OUTPUTS 


to-HIGH Clock transition. 

L = LOW voltage level. 

| = LOW voltage level one setup time prior to the LOW- 
to-HIGH Clock transition. 

q = Lower case letters indicate the state of the refer- 
enced input (or output) one setup time prior to the 
LOW-to-HIGH Clock transition. 

X = Don't care. 

1 = LOW-to-HIGH Clock transition. 


Vin Input voltage 


— 30 to — 30 to — 30 to — 30 to 
~0.5 to -0.5to - —0.5 to -— 0.5 to . 
Vout Voltage applied to output in HIGH output state BV ee. ne + Voc + Voc V 


Ta Operating free-air temperature range —55 fo +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER min | 
V Supply volt : = 
saa | 4.75 | 
4.75 
Vin HIGH-level input voltage 


| 2.0 | 
pe ovement — 


lik Input clamp current 
lon HIGH-level output current 


2.0 
Eocet al 
esi 
fae! 
ee 
| = 55 _| 
ba 
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LOGIC PRODUCTS 


SHIFT REGISTERS | | 54/74164, LS164 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| 54174164 54I74LS164 
PARAMETER TEST CONDITIONS! ————}_ UNIT 
| Min | Typ? | Max | Min | Typ? | Max | 


Vou  HIGH-level output voltage | Voo= MIN, Vin=MIN, V=Max | Mil | 24 | 34 | | 26 | a4 | |v | 
emus [comi[ 24 [34 [| | 27 | 34 || 


LOW-level output voltage 


Vor 


Voc = MAX, V, = 0.4V 


| 

Short-circuit output | Wocemax MLS 

OS current? ee |Com'| | -9 
cased 


loc Supply current? (total) Voc = MAX 


hapa APPLICATION 


1. For conditions shown as MIN or MAX, use the 
appropriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ty = 25°C. 

3. log is tested with Voy7= +0.5V and Voo=Voc 
MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure Ico with the Serial inputs grounded, the Dsb Dsb 
Clock input at 2.4V, and a momentary ground, then Q0_ 104 02 0304 05 _ 06 07 Qo O14 02 03 04 05 06 _ 07 
4.5V applied to Master Reset, and all outputs open. 


Do D1 D2 D3 D4 Ds Dg 07 Dg Dg D190 D144 D12 013 014 Dis 


The ’164 can be cascaded to form synchronous shift registers of 
longer length. here, two devices are combined to form a 16-bit shift register 


AC CHARACTERISTICS 1T, = 25°C, Voc = 5.0V 


PARAMETER C,.=15pF, R, = 8000 C. = 15pF, R= 2k UNIT 
Min 


fmax Maximum shift frequency | Waveformt = | 25 | ||| Mt 
tpLy Propagation delay 

tpy, Clock to output Waveform 1 

on aww” | warms || ms PT 


TEST CONDITIONS 


tp_y Propagation delay 
tpy_ Clock to output C, = 50pF for these 
Propagation delay parameters 


‘PHL MIR to output 


NOTE 
Per industry convention, fryax is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 


SHIFT REGISTERS | 94/74164, LS164 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS a 


| Max | Min 

| tw Clock pulsewidth | Waveforms =| 20 | 
_tw WR pulsewiath | Waveform2 | 20 | 
ie! See 

60 | 

| 30 


ty Setup time Data to Glock | Waveforms. «di 8] SSSC*dSCtiS 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS AND MASTER RESET PULSE WIDTH, MASTER RESET TO 
CLOCK PULSE WIDTH OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 


a 
tw—=p tne 
es .) 
| teni—| 
Q aa Vm / 
Vw = 1.5V for 54/74 and 54S/74S, Viy = 1.3V for 54LS/74LS Vay = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for S4LS/74LS 


Waveform 1 Waveform 2 
DATA SETUP AND HOLD TIMES 


Ce 


VM = 1.5V for 54/74 and 54S/74S, Vy = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictabie output performance. 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS ; INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc vec 
. NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS ‘or value. 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 


Ry = Termination resistance should be equal to Zoyrz of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
tTLH» tTH_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS | 


SHIFT REGISTER 


— §4174165_ 


e Asynchronous 8-bit 
parallel load 

e Synchronous Serial input 

e Clock Enable for ‘‘do 
nothing” mode 

° See 166 for fully 
synchronous operation 


DESCRIPTION 


The ‘165 is an 8-bit parallel load or serial-in 
shift register with complementary Serial 
outputs (Q, and Q,) available from the last 
stage. When the Parallel Load (PL) input is 
LOW, parallel data from the D,-D, inputs 
are loaded into the register asynchro- 
nously. When the PL input is HIGH, data 
enters the register serially at the Dg input 
and shifts one place to the right (Q9-Q,— 
Q,, etc.) with each positive-going clock 
transition. This feature allows parallel-to- 
serial converter expansion by tying the Q, 
output to the Dg input of the succeeding 
stage. 


The Clock input is a gated-OR structure 
which allows one input to be used as an 
active LOW Clock Enable (CE) input. The 
pin assignment for the CP and CE inputs 
is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition 


PIN CONFIGURATION 
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8-Bit Serial/Parallel-In, Serial-Out Shift Register 


TYPE TYPICAL fax 


74165 


ORDERING CODE 


PACKAGES 


26MHz 


COMMERCIAL RANGES 
Voc = 5V 5%; Ta =0°C to + 70°C 


TYPICAL SUPPLY CURRENT 
(Total) 


MILITARY RANGES 
Voc = SV + 10%; Ta = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTE 


A 54/74 unit load (ul) is understood to be 40uA IW and — 1.6mA I), . 


of CE input should only take place while 
the CP is HIGH for predictable operation. 
Also, the CP and CE inputs should be 


LOGIC SYMBOL 


11 12 13 14 3 


Voc = Pin 16 
GND = Pin 8 


LOW before the LOW-to-HIGH transition 
of PL to prevent shifting the data when PL 
is released. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


SHIFT REGISTER 94/74165 


LOGIC DIAGRAM 


Voc = Pin 16 
GND =Pin 8 
( ) =Pin number 


MODE SELECT—FUNCTION TABLE 


INPUTS 
OPERATING MODES 
Parallel load 
Serial shift 


Hold ‘‘do nothing”’ 


H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level. 

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
Qn = Lower case letters indicate the state of the referenced output one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

1 = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Vin ‘Input voltage ~0.5 to +55 ~0.5 to +55 
[=wo+s | -w0ss 
A 


‘ Input current | ~30 to +5 ~30 to +5 
Vout Voltage applied to output in HIGH output state —0.5 to + Voc —0.5 to + Voc 


T Operating free-air temperature range 
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LOGIC PRODUCTS 


SHIFT REGISTER 84174165 


RECOMMENDED OPERATING CONDITIONS 


ete 

[om ST|SS™~é‘“dYSSCS~*~‘(‘]’CSCLCSHO® OTS 
ee [com | i|.+i| +08 |v 
A —— CN SERS MS SA ie Ha We 


54/74165 
PARAMETER TEST CONDITIONS’ 
Von HIGH-level output voitage Voc = MIN, Viq= MIN, Vip = MAX, loy = MAX Com'l 
om 
LOW-level output voltage 


Input clamp voltage Voc= MIN, t= hx 
Input current at maximum _ _ 
I input voltage Neos eye iY : 
PL input 
ly HIGH-level input current Voc = MAX, V, = 2.4V 
Other inputs 


PL input 
Ne LOW-level input current Voc = MAX, V, = 0.4V 
Other inputs 


Short-circuit output 
OS current? voo= MES 


Supply Current? (total) Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vog = SV, Ta = 28°C. 

3. log is tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. With the outputs open, CE and CP at 4.5V, and a clock pulse applied to the PL input, loc is measured first with the Parallel Data inputs at 4.5V, then with the Parallel Data 
inputs grounded. 


+ 

< 

3c 
Ls] 


Voc = MIN, Vin = MIN, Vip = MAX, Vor = MAX 


on 


O 

xe) 

3 | 
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LOGIC PRODUCTS 


SHIFT REGISTER 


94/74165 


AC CHARACTERISTICS 1T, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


54/74 


C, = 15pF, R, = 4000 UNIT 


teLH Propagation delay 
tpy, Clock to output 


Waveform 1 


Sermo EArt sateen APRN A 


teLH Propagation delay 
tpy, PL to output 


Waveform 2 


tpi Propagation delay 17 
on D, to Q, Waveform 3 36 ns 


teLy Propagation delay 
tpy. D7 to Q, 
NOTE 


Waveform 3 


Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on ty, ty, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 258°C, Voc = 5.0V 


PARAMETER 


0 


NOTE 


(a) The remaining six Data inputs and Dg are LOW. Prior to test, HIGH level data is loaded into D7 input. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


voc 
O 


PULSE 
GENERATOR 


DEFINITIONS 


R, = Load resistor to Voc, see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 
TICS for value. 

Ry = Termination resistance should be equal to Zoyrt of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

trLH. ttHL Values should be less than or equal to the table entries. 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


90% 


10% 


FAMILY 


54/74 
54LS/74LS 


548/748 


INPUT PULSE DEFINITIONS 


AMP (V) 


OV 


AMP (V) 


OV 


INPUT PULSE REQUIREMENTS 
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LOGIC PRODUCTS 


SHIFT REGISTER | | 94/74165 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS PARALLEL LOAD PULSE WIDTH, 
AND CLOCK PULSE WIDTH PL TO OUTPUT DELAYS, AND 


PL TO CLOCK SETUP TIME 
eras — 


a i a a ae 
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The changing output assumes internal Qg opposite state from Q7. 


Waveform 1 Waveform 2 


PARALLEL DATA TO OUTPUT DELAYS CLOCK ENABLE AND SERIAL 
DATA SETUP AND HOLD TIMES 


a Wik «MF “QZ 


[— tah) tat = twiCP) 


De "i Wl 


= | 


CONDITIONS: PL=LOW Vm Ye 


Waveform 3 Waveform 4 


SETUP TIMES TO 
ACTIVE LOW PARALLEL LOAD 


see te+| 
= 1.5V re 


Waveform 5 


Vay = 1.5V for 54/74 and 54/74S; Vxyq = 1.3V for S4LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


LOGIC PRODUCTS 


“SHIFT REGISTER 


Synchronous parallel to 

serial applications 

e Synchronous serial data 
input for easy expansion 

e Clock enable for “do 
nothing” mode 

e Asynchronous Master 

Reset 


e See ’165 for asynchronous 


parallel data load 


DESCRIPTION 


The '166 is an 8-bit shift register that has 
fully synchronous serial or parallel! data 
entry selected by an active LOW Parallel 
Enable (PE) input. When the PE is LOW 
one setup time before the LOW-to-HIGH 
clock transition, parallel data is entered 
into the register. When PE is HIGH, data is 
entered into internal bit position Qo from 
Serial Data input (Ds), and the remaining 
bits are shifted one place to the right (Q>— 
Q,-—Q,, etc.) with each positive-going 
Clock transition. For expansion of the reg- 
ister in parallel to serial converters, the Q, 
output is connected to the Dg input of the 
succeeding stage. 


The clock input is a gated OR structure 
which allows one input to be used as an 
active LOW Clock Enable (CE) input. The 
pin assignment for the CP and CE inputs 


PIN CONFIGURATION 


54/74166 
8-Bit Serial/Parallel-In, Serial-Out Shift Register 


TYPICAL fax TYPICAL lad CURRENT 


ORDERING CODE 


Ree 
Pasco [NN | 
[Pasicso | wraise——SSSidtS 
[ceramic SSSCS~‘“dtCOSCSCS~S~ RE 
a A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee 
NOTE 


Where a 54/74 unit load (ul) is understood to be 40pA Ij,y and — 1.6MA i. 


A LOW on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all bit 
positions to a LOW state. 


is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition 
of CE input should only take place while 
the CP is HIGH for predictable operation. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


Do Dy Dg Dz Dg Dg Dg 


Voc = Pin 16 
GND= Pin 8 
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LOGIC PRODUCTS 


SHIFT REGISTER 54174166 


LOGIC DIAGRAM 


(13) 


7 GENGENGE IGE IPE NEE TEE 


(\ 
YT (9) 1 (1) 115) | (2) (12) 
es ee De 


MODE SELECT—FUNCTION TABLE 


INPUTS Q, REGISTER | OUTPUT 
OPERATING MODES 
[Ds | Bob 


/PE | Ce | cP | Qo | 
ee Ee 
ae EE 

za 


[ woid(ao nothing’ [x fw] x [x | xx 


HIGH voltage level. 

HIGH voltage level one setup time prior to the 
LOW-to-HIGH Clock transition. 

LOW voltage level. 

LOW voitage level one setup time prior to the 
LOW-to-HIGH Clock transition. 

Gn= Lower case letters indicate the state of the refer- 
enced input (or output) one setup time prior to the 
LOW-to-HIGH Clock transition. 

Don’t care. 

LOW-to-HIGH Clock transition. 


x 
"ou 


r- 
Hon 


DS 
SHIFT/LOAD 


PARALLEL 
INPUTS 


Vin Input voltage —~0.5 to +5.5 . —0.5 to +5.5 
\ 
A 


‘ Input current ~30 to +5 -30to +5 
Vout Voltage applied to output in HIGH output state — 0.5 to+Vec 
T Operating free-air temperature range ~ 55 to +125 0 to 70 
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LOGIC PRODUCTS 


SHIFT REGISTER —  —- §41744166 


RECOMMENDED OPERATING CONDITIONS 


54/74 


Voc Supply voltage 


Vin HIGH-level Input voltage 


Vit LOW-level input voltage ee 
[comt f 


lik Input clamp current 


i 
_ 
RS 


lon HIGH-levei output current 


+ 

o;° 

feo] 
rb 


lo LOW-level output current 


BA —_k —k 
pr | O1 
on 

e}3)3 
; ; 


' 
r=) 
e) 


Ta Operating free-air temperature 


Voc= MIN, Vin = MIN, Vir= MAX, 
lol = MAX 


Input current at maximum : : 
input voltage Voc = MAX, V,= 5.5V 


HIGH-level input current Voc = MAX, V)= 2.4V | 


LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output _ 
los current? Nicos ey, 


loc Supply current‘ (total) Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log Is tested with Vout = + 0.5V and Veg = Voc MAX + 0.5V. Not more than one cutput should be shorted at a time and duration of the short circult should not exceed one 
second. , 

4. Measure icg with 4.5V applied to the Serial input, a momentary ground, then 4.5V applied to Clock, all other Inputs grounded and all outputs open. 


AC CHARACTERISTICS 1, = 25°C, Vog=5.0V 


PARAMETER 


Maximum clock 
FMax frequency 


tpLy Propagation delay 
tpy_ Clock to output 


54/74 | 
C, =15pF, R, = 4000 | UNIT 


cs 
| 26 ns 
30 | ns 


TEST CONDITIONS 


Waveform 1 


Propagation delay 


NOTE 


Per industry convention, fray is the worst case value of the maximum device operating frequency with no con- 
straints on tr, ty, pulse width or duty cycle. 


Waveform 2 
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LOGIC PRODUCTS 


SHIFT REGISTER — §4/74166 


AC SETUP REQUIREMENTS 1T, = 25°C, Voc = 5.0V 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS MASTER RESET PULSE WIDTH 
& CLOCK PULSE WIDTH MASTER RESET TO OUTPUT DELAY & . 
MASTER RESET TO CLOCK RECOVERY TIME 


VM Vu 


<——_—— tw 
trec — 


sa ns 1: 


sail 

Q7 ‘ 
M 

Vy = 1.5V for 54/74 and 54S/74S, Vy = 1.3V for S4LS/74LS 


The number of clock pulses required between the tp_y and tpyy, 


Vi = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for 54LS/74LS 
measurements can be determined from the appropriate Truth Table. 
. Per : The number of clock pulses required between the tp, y and tpy 7 


The changing output assumes internal Qg opposite state from Q7. measurements can be determined from the appropriate Truth Table. - 


Waveform 1 Waveform 2 
GE may change only from HIGH to LOW while CP is LOW. 


WP 


" i ES «a LLL LLL 


|< th = 0 


ae Vu Vm Vm 


CONDITIONS; MR = HIGH 
Vy = 1.5V for 54/74 and 54S/74S, Vag = 1.3V for 54LS/74LS. 


The number of clock pulses required between the tp, y, and tp}4, measurements can be determined 
from the appropriate Truth Table. 


The shaded areas indicate when the input is permitted to change for predictable performance. 


The changing output assumes internal Qg opposite state from Q7. 


Waveform 3 
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LOGIC PRODUCTS 


SHIFT REGISTER 94/74166 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
aon tw AMP (V) 


Vcc vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


INPUT PULSE REQUIREMENTS 
DEFINITIONS FAMILY 
Amplitude Pulse Width ITHL 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoy 7 of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH» ttHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


4-BIT BIDI 


Synchronous counting 

and loading | 

¢ Up/down counting 

¢ Modulo 16 binary 
counter — °169A 

e BCD decade counter — 
"168A 

¢ Two Count Enable inputs 
for n-bit cascading 

e Positive edge-triggered 

clock 


DESCRIPTION 


The ’168A is a synchronous, presettable 
BCD decade up/down counter featuring an 
internal carry jook-ahead for applications 
in high-speed counting designs. Synchro- 
nous operation is provided by having all 
flip-flops clocked simultaneously so that 
the outputs change coincident with each 
other when so instructed by the Count En- 
able inputs and internal gating. This mode 
of operation eliminates the output spikes 
which are normally associated with asyn- 
chronous (ripple clock) counters. A buf- 
fered Clock input triggers the flip-flops on 
the LOW-to-HIGH transition of the clock. 


The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock 
and taxes place regardiess of the levels of 
the Gount Enable inputs. A LOW level on 
the Parallel Enable (PE) input disables the 


PIN CONFIGURATION 
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| 74S168A_ 70MHz 100mA mee 


| Ceramic DIP 


RECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 


— ABit Up/Down Synchronous Counter 


TYPE TYPICAL fyyax TYPICAL Cael CURRENT 


| 74S169A 7OMHz | 100mA 


ORDERING CODE . 
me COMMERCIAL RANGES MILITARY RANGES 
Sci eie N74LS168AN © N74S168AN 
asule N74LS169AN © N74S169AN 
N74LS169AD 


S54LS168AF © S54S168AF 
S54LS169AF © S54S169AF 


S54LS168AW © S54LS169AW 


Flatpack 


NOTE 
Where a 54/745 unit load (Sul) is 50uA by,4y and - 2.0mMA li, and a 54/74LS unit load (LSul) is 20uA Ij and ~ 0.4mA li. 


counter and causes the data at the D, in- cause the count to increase, a LOW will 


put to be loaded into the counter on the 


next LOW-to-HIGH transition of the clock. 


The direction of counting is controlled by 
the Up/Down (U/D) input; a HIGH will 


cause the count to decrease. 


The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In- 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc= Pin 16 
GND = Pin 8 


LOGIC PRODUCTS 


4-BIT BIDIRECTIONAL COUNTERS 


94/74LS168A, 54/74LS169A, $168A, S169A 


strumental in accomplishing this function 
are two Count Enable inputs (CET-CEP) 
and a Terminal Count (TC) output. Both 
Count Enable inputs must be LOW to 
count. The CET input is fed forward to en- 


LOGIC DIAGRAM, ’168A 


Voc = Pin 16 
GND = Pin 8 
( ) = Pin Numbers 


able the TC output. The TC output thus 
enabled will produce a LOW output pulse 
with a duration approximately equal to the 
HIGH level portion of the Qo, output. This 
LOW level TC pulse is used to enable suc- 


cessive cascaded stages. See Figure A for 
the fast synchronous multistage counting 
connections. 


The '169A is identical except that it is a 
Modulo 16 counter. 


1 
M99, 


\/ 


M99, 


\/ 


12 
9, 


\/ 


Ma, 


\/ 
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LOGIC PRODUCTS 


4-BIT BIDIRECTIONAL COUNTERS —_54/74LS468A, 54/74LS169A, S168A, S169A 


LOGIC DIAGRAM, 169A 


> 74) 20 


O Q 
(13)! 


it | 
Sons os 
ae 
Qe 
\/ 


SS 0 8 PC 2 2 es 4, 2 ee 8 ee eee 
a OP We ee Gee =z 
C ree 
7 eee 
Ee 


Voc = Pin 16 
GND = Pin 8 
( ) =Pin Numbers 


SYNCHRONOUS MULTISTAGE COUNTING SCHEME 


- =: 
PE Do D, Do D3 i PE Do Dy Do D3 


u/B uid 
cP Tc cP 


p~qcep al CEP 


CICET Qo Qy QQ Ag GACET Qo Q; Q2g Q3 CHCET Qo Q, Qg Q3 


LEAST SIGNIFICANT MOST SIGNIFICANT 
4-BIT COUNTER 4-BIT COUNTER 


FigureA 
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LOGIC PRODUCTS 


4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS469A, S168A, S169A 


MODE SELECT—FUNCTION TABLE 


OUTPUTS 
OPERATING MODE — 
Parallel Load 


Count Up ! 
Count Down 
Hold (do nothing) , 


H = HIGH voltage level steady state 

h = HIGH voitage level one setup time prior to the LOW-to-HIGH clock transition 

L = LOW voltage level steady state 

| =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 

X = Don't care 
= Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 

1 = LOW-to-HIGH clock transition 

NOTE 

a. The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) for ‘169A. 
The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for "168A. 


—— 
WAVEFORM (Typical Load, Count, and inhibit Sequences) 4 
na 


illustrated below is the following sequence for the 168A. The operation of the '169A is similar. 


1. Load (preset) to BCD seven 3. Inhibit 
2. Count up to eight, nine (maximum), zero, one, and two 4. Count down to one, zero (minimum), nine, eight, and seven 


DATA 
INPUTS 


|? | : 
[<_— count up ae-innisite| = }e——— count own > 
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LOGIC PRODUCTS 


4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54! 74LS169A, S168A, S169A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


-05to | —05to -05 to | 
Vout Voltage applied to output in HIGH output state 7“ + Vee 


Ta Operating free-air temperature range —55 to + 125 0 to 70 


54/74LS 


ViW HIGH-level input voltage ; 


Vit LOW-level input voltage 
om 


hie Input clamp current | 


Vit = +0.7V MAX for 54S at Ta = +125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS | INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


Vcc VCC 
y ° NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


9 
10% ov 


oat bape eee at 
ee 
[—soone [ase [25ne 


DEFINITIONS 


R= Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zgyr of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

ttLH» trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


4-BiT BIDIRECTIONAL COUNTERS 94/74LS168A, 54/74LS169A, S$168A, S169A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER im aa aera S4/74LS16BA, 169A | 54/74S168A, 169A 


Pain | Tye? [ won [in | Typ | Max 
ca 


Vec= MIN, Viq= MIN, 3.4 


Vix !nput clamp voltage Voc= MIN, I= Ix 


V,= 5.5V : 


ww] 
hil A 


Vo, LOW-level output voltage 


oO 
nm 
on 


2 S) 
BSS > 


fo) 

—_— 
nm] 
“NTO 


Input current at maximum 


I input voltage 


ly HIGH-level input current 


CET input 
Other inputs 


nN 
A 


I, LOW-level input current 


_ 
ahead 
oa 
co 
CPE input | 
a 
= 
a 
—_ 


log Short-circuit output current? 


‘loc Supply currenté (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log !s tested with Voyt = + 0.5V and Voo = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. loc is measured after applying a momentary 4.5V, then ground to the Clock input with al! other inputs grounded and outputs open. 


. Vo_= +0.45V MAX for 545 at Ta= +125°C only. 


oa 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 
S4LSI74LS 
CL = 15pF 


— 54S/74S a 


PARAMETER 


tp. Propagation delay 
tpy, Clock to Q output 


tp_y Propagation delay 
tpy_. Clock to TC 


See pee te te 
PHL 
tptH Propagation delay 15 10 

tpy. U/D control to TC — Waveloue 15 20 nS 


NOTE 

b. Propagation delay time from up/down to terminal count must be measured with the counter at elther a minimum or a maximum count. As the logic level of the Up/Down Input is 
changed, the Terminal Count output will follow. !f the count is minimum (0), the Terminal Count output transition will be in phase. If the count is maximum (9 for 168A or 15 for 
169A, the Terminal Count output will be out of phase. 

Per industry convention, fray is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 
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LOGIC PRODUCTS 


4-BIT BIDIRECTIONAL COUNTERS —_54/741S168A, 54/74LS469A, S168A, S169A 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER 


tw Clock pulse width 
t, Setup time, data to clock 


TEST CONDITIONS 


Waveform 1 
Waveform 4 


Waveform 4 


t, Setup time, PE to clock 


t, Hold time, PE to clock 


Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


Q AND TC \. aL 


Waveform 1 


PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 


Vm 


oes 


Waveform 3 
COUNT ENABLE SETUP AND HOLD TIMES 


ddd RE 


Q COUNT x NO CHANGE 


Waveform 5 


= 1,(H) 


54LS/74LS 


ae ee aaa 
one ee SR 
ies Wan Rear 
ac ee eee 1 
a as aa 
i as a De 
ag ed a 

ie ES Be 
oer Ne: Sa a 


PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 


Waveform 2 | 


PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 


L-t(L) ts(H 
th 


VM 


Waveform 4 


UP/DOWN CONTROL SETUP AND 
HOLD TIMES 


Waveform 6 


Vig = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate-when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


REGISTER FILES 


94/744170, L$170 


Simultaneous and 
independent Read and 
Write operations 
Expandable to 1024 words 
by n-bits 

Open Collector outputs 
for wired-AND expansion 
See ’670 for 3-State 
output version 


DESCRIPTION 


The ’170 is a 16-bit register file organized 
as 4 words of 4 bits each, permitting 
simultaneous writing into one word loca- 
tion and reading from another location. 
The 4-bit word to be stored is presented to 
four Data inputs. The Write Address in- 
puts (W, and W,) determine the location 
of the stored word. When the Write Enable 
(WE) input is LOW, the data is entered into 
the addressed location. The addressed 
location remains transparent to the data 
while the WE is LOW. Data supplied at the 
pnputs will be read out in true (non- 
inverting) form. Data and Write Address in- 
puts are inhibited when WE is HIGH. 


Direct acquisition of data stored in any of 
the four registers is made possible by indi- 
vidual Read Address inputs (R, and Rg). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 


PIN CONFIGURATION 


TYPE 


4x 4 Register File (Open Collector) 


DELAY (RE to Q) 


10ns (tpiH) 
20ns (tpHL) 


20ns (tpLH) 
20ns (tpH.) 


74170 
74LS170 


ORDERING CODE 


Plastic DIP 


TYPICAL PROPAGATION 


COMMERCIAL RANGES 
PACKAGES Vec =5V +5%; Ta =0°C to + 70°C 


N74170N_ e 


N74LS170N 


TYPICAL SUPPLY CURRENT 
(Total) 
127mA 


MILITARY RANGES 


Voc = 5V + 10%; Ta= — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


| PINS DESCRIPTION 54/74 54/74LS : 


Outputs 


Where a 54/74 unit load (ul) is understood to be 40yA I),y and — 1.6mMA 1), and a 54/74LS unit load (LSul) is 20uA {\,4 and 


~0.4mMA Nie: 


LOW. Data outputs are inhibited and re- 
main HIGH when the Read Enable input is 
HIGH. This permits simultaneous reading 
and writing, eliminates recovery times, 
and is limited in speed only by the read 
time and the write time. 


LOGIC SYMBOL 


Vec= Pin 16 
GND =Pin 8 


Up to 256 devices can be stacked to in- 
crease the word size to 1024 locations by 
tying the Open Collector outputs together. 
Parallel expansion to generate n-bit words 
is accomplished by driving the Enable and 
Address inputs of each device in parallel. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


REGISTERFILES = --§4174470, 18470 


LOGIC DIAGRAM 


ib 
er? 
os 

Hal 

ds 
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¥ 
© 
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6 bebe 


ey 
= 


of} a 


= 
Ss 
S 


Q 
A | 
(12) (13) (14) (4) (11) (5) 
WE We Wa Rg RE Ra 


Vec= Pin 16 
GND = Pin 8 
( ) =Pin numbers 
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LOGIC PRODUCTS 


REGISTER FILES 94/74170, LS4170 


WRITE MODE SELECT TABLE READ MODE SELECT TABLE 


INPUTS INPUTS OUTPUTS 
orenaaNG INTERNAL OPERATING 


LATCHES®) INTERNAL 


Write Data 
Data Latched 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

NOTES aon 
a. The Write Address (Wa and Wa) to the “internal latches” must be stable while WE 


Is LOW for conventional operation. 
b. The selection of the “internal latches” by Read Address (Ra and Rg) are not con- 
strained by WE or RE operation. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | Ba 74 
IN ; 
1 +5 
A 


V 7 ae 
Vv nie wataae — 0.5 to ~ 0.5 to — 0.5 to — 0.5 to Vv ————— 
BY 9 $5.5 +7.0 $5.5 +7.0 
— 30 to — 30 to ~ 30 to — 30 to 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state ra + Voc V 


T Operating free-air temperature range — 55 to +125 0 to 70 


0 
5 


RECOMMENDED OPERATING CONDITIONS 


nme Fa 
|Vin___—HIGH-level input voltage 


Vin HIGH-level input voltage 
L 


V; LOW-level input voltage 
om 


ee ee a ee ee 
125 °C 
Ta Operating free-air temperature eS 
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sais {| 74 | 74LS NT | >= 
V 


LOGIC PRODUCTS 


REGISTER FILES _— 54174470, S170 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
54/74LS170 


or 
> 
= 
N 
F~) 
—_ 
N 
=) 


PARAMETER 
lon HIGH-level output current 


LOW-level output voltage 


4 

< 

Cc 
RS 


©O 
N 
or 


fan] 
(ee) 
(63) 
slolo 
hp oi Lt 
K|< 


i 
On 


Input clamp voitage 


Input current at maximum D, Wa, We; Ra, Re 
input voltage inputs 


WE, RE inputs | 


D, Wa, We; Ra, Re 
inputs 


WE, RE inputs | | 


| D, Wa, We, Ra, Re 
LOW-level input current Voc = MAX, V,= 0.4V inputs | 


HiGH-level input current 


S ai 4 O;O}]o 
>) Olin pa] BR] oO 


ale 
iS) 
ro 


pip S ial nm S|} 3 


log Supply current? (total) 


S35 Sb BPE a Ss 


DO} PO 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recormmended operating conditions for the applicable type. 
2. All typical values are at Voo = SV, Ta = 25°C. 

3. Measure Ioc¢ with 4.5V applied to all Data and both Enable inputs, the Address inputs grounded and all outputs open. 


AC CHARACTERISTICS T, = 25°C, V.,=5.0V 


. 54LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 2k UNIT 


teLH Propagation delay | 
tPHL Read Enable to output Waveform 1 


tpty . Propagation delay 
teHL Read Address to output Waveform 2 
teLH Propagation delay 
teHL Write Enable to output Waveform 1 


teLH Propagation delay . 


Waveform 1 


tet Data to output 
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LOGIC PRODUCTS 


REGISTER FILES 94/74170, LS470 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS |——~- 


54LSI74LS | unr 


Write Enable pulse width 25 Se 
Setup time, Data to positive-going WE = - 10 _ ce ae eS 
Hold time, Data to positive-going WE“! m3 | 15 | 15 | fons | 
Setup time, Read Address to negative-going WE) Waveform3 | 15. i eo 
Hold time, Read Address to positive-going WE! Waveform 3 | 5.0 _ ES ae a 
Read Enable pulse width 1 a 2 a ee ae ee 
Latch time for new data 29 | 2 || ns | 


NOTES 

c. Write Address setup time will protect the data written into the previous address. If protection of data in the previous address is not required, t, (Write Address to WE) can be ig- 
nored, as any address selection sustained for the final 30ns of the WE pulse and during th (Write Address to WE) will result in data being written into that location. Depending 
on the duration of the input conditions, one or a number of previous addresses may have been written into. 

d. Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a location immediately 


after that location has received new data. This parameter is measured from the falling edge of WE to the rising edge of Ra or Rp. RE must be LOW. 


AC WAVEFORMS 


PROPAGATION DELAY READ ENABLE, PROPAGATION DELAY READ 
WRITE ENABLE AND DATA TO OUTPUTS ADDRESS TO OUTPUTS 


ieee tu on cos 
Qn as On ‘™ om 


Waveform 1 Waveform 2 
SETUP AND HOLD TIMES WRITE SETUP AND HOLD TIMES 
ADDRESS AND DATA TO WRITE ENABLE READ ADDRESS TO READ ENABLE 


lm 


- 
ae Prete 


Waveform 3 Waveform 4 


SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 


od 7s ae 


Wa, Wp 


atch" 
Ra OR Rp Vm 


Waveform 5 . 
Vu = 1.5V for 54/74 and 54S/74S; Vig = 1.3V for S4LS/74LS. 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


REGISTER FILES = 4174470, L470 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


tw—— AMP (V) 
90% 
Voc Vcc 
? NEGATIVE 
PULSE 


PULSE 


GENERATOR cas ae . 
— AMP (V) 
POSITIVE 
PULSE 


10% 
tw 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


Sa INPUT PULSE REQUIREMENTS 
DEFINITIONS Amplitude: Dulce width 


R, = Load resistor to Voc: see AC CHARACTERISTICS for vatue. 54/74 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 

Rr = Termination resistance should be equal to Zoyt of Pulse Generators. 

tTLH. trHy, Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


REGISTER FILE 


e Simultaneous and 
Independent Read and 
Write operations 

e Expandable to 1024 words 
on n-bits 

e 3-State outputs 


DESCRIPTION 


The ‘172 is a high-performance, 16-bit 
multiport register file with 3-State outputs 
organized as eight words of two bits each. 
Multiple address decoding circuitry is 
used so that the read and write operation 
can be performed independently on up to 
three word locations. Data can be written 
into two word locations through input Port 
“A” or input Port “C” while data is simul- 
taneously read from both output Port ‘‘B” 
and output Port ‘‘C”’. 


Port “A” is an input port which can be 
used to write two bits of data (Dag, Da;) 
into one of eight register locations se- 
lected by the Address inputs (Ago, Aaj, 
Ago). When the Write Enable (WE,) input 
is LOW one setup time prior to the LOW- 
to-HIGH transition of the Clock (CP) input, 
the data is written into the selected loca- 
tion. 


Port ‘‘B” is an output port which can be 
used to read two bits of data from one of 
eight register locations selected by the 
Address inputs (Ago, Agy, Aga). When the 
Read Enable (REg) is LOW, the selected 
2-bit word appears on outputs Qp, and 
Qg;. When RE, is HIGH, the Qgp and Qa; 


PIN CONFIGURATION 


74817 


16-Bit Multiple Port Register File (3-State) 


ORDERING CODE 


TYPE TYPICAL fyax TYPICAL gratin CURRENT 


COMMERCIAL RANGES MILITARY RANGES 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
A 54/748 unit load (Sul) is S0zA and |j,4 and — 2.0mA |. 


outputs are in the HIGH impedance “off” 
state. The read operation is independent 
of the clock. 


Port ‘‘C”’ is a read/write port that has sepa- 
rate Data input and Data output sections, 
but common Address inputs (Aco, Aci; 
Ac2). Data can be simultaneously written 
into and read from the same register loca- 
tion. Port “C” can be used to write data 
into one location while Port “A” is writing 
into a different location, but data cannot 
be written reliably into the same location 
simultaneously. 


LOGIC SYMBOL 


WEc Aco Ac1Ac2 


20 17 18 19 


Vee = Pin 24 
GND = Pin 12 


inputs 


If both Ports “A” and “C” are enabled for 
writing into the same location during the 
same clock cycle, the LOW data will pre- 
dominate if there is a conflict. 


The register operation is essentially a 
master-slave flip-flop. Each master acts as 
a transparent D latch when selected by the 
“A” or “C” address and the clock and ap- 
plicable write enable are LOW. The data in 
the master is transferred to the slave (or 
output section) following the LOW-to- 
HIGH transition of the Clock (CP). The Ad- 
dress inputs must be stable while the 


LOGIC SYMBOL (IEEE/IEC) 


RAM 8x2 


1A, 4, 8D 2A, 67> 
S_Palsa, 5, 8D 3A, 77 > 
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LOGIC PRODUCT 


REGISTER FILE  - 748172 


Clock and Write Enable inputs are LOW to masterscan be altered while the clock and available at the outputs, until the clock 
ensure retention of data previously written write enable are LOW, but the new data goes HIGH. 
into the other locations. Any number of will not be loaded into the slaves, or be 


BLOCK DIAGRAM | WRITE MODE SELECT TABLE 


OPERATING | INPUTS | ADDRESSED 


MODE ICP | WE! D,,| REGISTER 
| L 
ES 


x [ ne ohana 


INPUTS OUTPUTS 
ADDRESSED 
REGISTER 
L L L 
L H H 


H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH or HIGH-to-LOW clock transition. 
L = LOW voltage level steady state. 
| = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 
X = Don't care. 
(Z)= HIGH impedance (off) state. 
1 = LOW-to-HIGH clock transition. 
= HIGH-to-LOW clock transition. 


DUAL DUAL 
1-LINE-TO.- 8-LINE-TO- 
8-LINE 1-LINE 
DEMULTI- MULTI- 
PLEXER PLEXER 


REGISTER 


NOTES 
DUAL DUAL a. The Write Address (A, and Ac) to the “internal regis- 
1-LINE-TO- 8-LINE-TO- ter’ must be stable while and CP are LOW for 
8-LINE 1-LINE conventional operation. 
DEMULTI- MULTI- b. The Write Enable must be HIGH before the HIGH-to- 
PLEXER PLEXER LOW clock transition to ensure that the data in the 


register is not changed. 


(20) (17) (1 8 (19) 


Voc =Pin24 
GND = Pin 12 
( ) =Pin numbers 


Operating free-air temperature range 
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LOGIC PRODUCTS 


REGISTER FILE 748172 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
1H 


V HIGH-level input voltage 


Vi LOW-level input voltage 
Input clamp current 


lik 

lon HIGH-level output current 

lot LOW-level output current 
Ta Operating free-air temperature 


74S172 
PARAMETER TEST CONDITIONS’ Min | Typ? 
yp 


Von HIGH-level Output voltage Voc= MIN, ViW = MIN, Vit= MAX, lon = MAX 2.4 
VoL LOW-level output voltage Voo= MIN, Vi4= MIN, V), = MAX, lo, = MAX 
Vix Input clamp voltage Voc= MIN, |, = lix 


Off-state output current, HIGH-level 7 _ _ 
lozH voltage applied Voc = MAX, Viy= MIN, Vii = MAX, Vo=2.4V 


24 | 
= 
= 
 Off-state output current, LOW-level Voc = MAX, Viq= MIN, Vi, = MAX, Vo= 0.4V - 
ae 
a 
Pea 
ae 


lozi voltage applied 


Input current at maximum input voltage Vcc = MAX, V; = 5.5V 
HIGH-level input current Voc = MAX, V,= 2.4V 


CP, WE,, WEc, Aco-Ac2 
LOW-level input current Voc = MAX, V,=0.4V 
Other inputs 


| ; 
IH : 
iL : 
os  Short-circuit output current? Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 


second. 
4. Measure Icc with all inputs at 4.5V and all outputs open. 
C, = 50pF, R, = 4000 UNIT 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER 


f max Maximum clock frequency 


teLH Propagation delay 
teHL Address (B or C) to output 


teLH Propagation delay 
teHL Clock to output Waveform 1 


TEST CONDITIONS 


Waveform 1 


Waveform 2 


tpHz Disable time from HIGH Waveform 3, C, = 5pF 
teiz Disable time from LOW Waveform 4, C, = 5pF 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, tt, pulse width or duty cycle. 
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atidaed prone! 


REGISTER FILE 


748172 


AC SETUP REQUIREMENTS 1,=28°C, Voc=5.0V 


PARAMETER | TEST CONDITIONS UNIT 
= ane 

[Waveforms | 28 [| | re 
G | ‘Setup time, Write Address (A or C) to negative- going Clock and WE | | Waveform5 = | 18 | fons 
t, | Hold time, Write Address (A or C} to positive-going Clock and WE | Waveforms | o | | ons | 
ts(H) Setup time, HIGH Data to Clock | Wavetorm5 = {| 630 «| | ns 
tn(H) Hold time, HIGH Data to Clock [| wWavetorms [| oo [ons | 
t,(L) Setup time, LOW Data to Clock | Waveforms =| 20 | =| ns | 
o “Hold time, LOW Data to Clock | Waveforms | o | | ns | 
[ts up tine, LOW WE te pestveaoing Goae L weteon ds 
Hold time, Tr WE Fa positive-going Clock | Waveforme [| o [| | ns | 
? is Setup time, HIGH WE to negative- going Clock | Waveformeé =| 10 | | ns | 
h | Hold time, HIGH WE to positive-going Clock | Waveforme =| o | | ons | 


tw Clock pulse width | 


t 


~ 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3- STATE OUTPUTS 
Vec s Vee 


INPUT PULSE DEFINITIONS 


ARP (V) 


80% 
PULSE | NEGATIVE 
PULSE oN me 
GENERATOR [ UT. FQ o-—i<} PULSE . 
AMP (V) 
= POSITIVE 
SWITCH POSITION PULSE 

} Switch 2 10% oe 


~ Closed | 
Open Vy = 1.3V for S4LS/74LS; Vig = 1.5V for ail other TTL families. 


Closed 
Closed 


DEFINITIONS 


Ry, = Load resistor to Voc; see AC CHARACTERISTICS for value. 

Ci =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for vaiue. 

Ry = Termination resistance should be equai to ZoytT of pulse 
generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k0 for 54/74, 548/748, Ry = 5kf for 54LS/74LS. 

tTLH. ‘tHE Values should be less than or equal to the table entries. 
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INPUT PULSE REQUIREMENTS 


Tap | ome | 


ao | re 
or 
ee 


FAMILY 


LOGIC PRODUCTS 


REGISTER FILE 74S$172 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS PROPAGATION DELAY READ 
AND CLOCK PULSE WIDTH ADDRESS TO OUTPUTS 


I nan 
PHL 


Vm 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 


RE \ Vu | 4 Vy RE \ Vu f Vu 
on - me ary i tpzi > ne 
M 


Vm =1.5V Q x V aaa =1.5V 
0.5V 


Waveform 3 Waveform 4 


SETUP AND HOLD TIMES WRITE WRITE ENABLE SETUP AND HOLD TIMES 
ADDRESS AND DATA TO WRITE ENABLE 


bee wae ba ty(L) = 0 ae th(H) = 0 


-CP OR WE NO CHANGE 
VM YM REGISTER DATA 


Waveform 5 Waveform 6 


Viy = 1.5V for 54/74 and 54S/745; Vy = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS | 


FLIP-FLOPS 


5474473, LS173 


e Edge-triggered D-type | 
register - .-. 

e Gated input enable for 
hold “do nothing” mode 

e 3-State output buffers 

¢ Gated output enable 
control 

¢ Pin compatible with the 
8T10 and DM8551 


DESCRIPTION 


The '173 is a 4-bit parallel load register 
with clock enable control, 3-State buffered 
outputs and master reset. When the two 
Clock Enable (E, and E,) inputs are LOW, 
the data on the D inputs is loaded into the 
register synchronously with the LOW-to- 
HIGH Clock (CP) transition. When one or 
both E inputs are HIGH one setup time 
before the LOW-to-HIGH clock transition, 
the register will retain the previous data. 
Data inputs and Clock Enable inputs are 
fully edge triggered and must be stable 
only one setup time before the LOW-to- 
HIGH clock transition. 


The Master Reset (MR) is an active HIGH 
asynchronous input. When the MR is 
HIGH, all four flip-flops are reset (cleared) 
independently of any other input condi- 
tion. 


PIN CONFIGURATION 


4-304 


Quad D-Type Flip-Flop With 3-State Outputs 


ORDERING CODE 


Ceramic DIP 


oe a YBIGAL: fax TYPICAL aan CURRENT | 


74LS173 50MHz 


COMMERCIAL RANGES 
PACKAGES Vec =5V +5%; Ta =0°C to + 70°C 
Plastic DIP N74173N © N74LS173N ee ae 


MILITARY RANGES 
Voc = SV + 10%; Ta = — 55°C to + 125°C 


S$54LS173F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS. DESCRIPTION 54/74 54/74LS 


Where a 54/74 unit load (ul) is understood to be 40uA Nyy and ~ 1.6MA ly, and a54/74LS unit load (LSul) is 20uA |),4 and 


—0.4mA We: 


The 3-State output buffers are controlled 
by a 2-input NOR gate. When both Output 
Enable (OE, and OE,) inputs are LOW, the 
data in the register is presented at the Q 
outputs. When one or both OE inputs is 


LOGIC SYMBOL 


Dy, Dg Dg 


Qy Q2 Q3 


Voc = Pin 16 
GNO=Pin 8 


HIGH, the outputs are forced to a HIGH 


_ impedance “off” state. The 3-State output 


buffers are completely independent of the 
register operation; the OE transition does 
not affect the clock and reset operations. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


FLIP-FLOPS 54174173, LS473 


LOGIC DIAGRAM 


“oo 


OE; on! 
a &. 
\/ 


Voc = Pin 16 (4) 
GND =Pin 8 Q,4 


MODE SELECT—FUNCTION TABLE 


REGISTER OPERATING MODES 


Reset (clear) 


INPUTS OUTPUTS 


[wR Q, (Register 
L 
Parallel load 
L 
L 


| Pn 
a ae a 
a 


| INPUTS OUTPUTS 
3-STATE BUFFER OPERATING MODES 
Q, acer — Qo, oe Q., Q, 


Disabled 


H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L. = LOW voltage level. 

! = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
Qn = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
(Z) = HIGH Impedance “off” state. 

| = LOW-to-HIGH clock transition. 
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LOGIC PRODUCTS 


FLIP-FLOPS _ 54/74473, L$473 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


-~ 0.5 to 
+ 5.5 +7.0 


— 30 to — 30 to 


+5 


: 
| LOW-level output current 
Ta Operating free-air temperature 


OH HiGH-level output current 
OL : 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Voc 
O 


AMP (V) 
90% 


NEGATIVE 
puise [| A ~ 
GENERATOR UT, y-o- af PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Closed 
Open 
Closed 
Closed ‘Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, =load. capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry =Termination resistance should be equal to Zoyr7 of Puise 
Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k? for 54/74, 54S/74S, Ry = 5kQ for S4LS/74LS. 54S/74S 

tTLH. rH, Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/744173, LS473 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 
[Min | Typ? | Max | Min | Typ? | Max _ 

Voc= MIN, Vin = MIN, ee 2.4 ett ete 
—— 


UNIT 


Vit = MAX, low = MAX Com'l 31} of Vv 
(0.25 | 04 | Vv | 


Vo. LOW-level output voltage 


Ce (Sa TD 
Off-state output current, Voc = MAX, etch = 2.4V ae Ma 
HIGH-level voltage applied Viq = MIN Vo=z27V{ | | | 


Off-state output current, _ bee z 
loz. LOW-level voltage applied neo nrg ibe here. Ces 
, Input current at maximum Veo= MAX Vi = 5.5 | a 


eee ee 


SE A 
[og_Srisreut wut conan [Vega [a0 [fro ae [feo | a 
cate 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyt= + 0.5V, and Voo = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4, Measure loc with MR grounded following momentary connection to 4.5V, OE, Ey, E> and ail Data inputs grounded, CP and OE, at 4.5V, and all outputs open. 


AC CHARACTERISTICS T, = 25°C, Veg = 5.0V 


54/74 
PARAMETER | TEST CONDITIONS C, = 50pF, R, = 4000 


fuax Maximum clock frequency 


tp_y Propagation delay 
tpy, Clock to output Waveform 1 


lozH 


tpy, Propagation delay, MR to output 


tpz_ Output enable to HIGH level Waveform 2 
Waveform 3 


Waveform 2, C, = 5pF 
Waveform 3, C, = 5pF 


Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on ty, ty, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


TEST CONDITIONS 


a a ened en 
mae 
a a ee I a 
0 a es aaa ae ee ae 


ce Hold time, Enable to Clock 
tree(MR) Recovery time, Master Reset to Clock 


LOGIC PRODUCTS 
FLIP-FLOPS _ 
AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


| ityaax | 
cP Va Vu Vu 
basses a 
PHL l= PL = 
Q Vu Vu 
Waveform 1 
3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 
OE Vu VM 
+ tpz_ > +tp_z—~ 
Q \ Vu = =1.5V 
0.5V 


Waveform 3 


54/74173, LS173 


_ $STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Vu Vou 


+ tpH2z> 


Waveform 2 
MASTER RESET PULSE WIDTH, 


MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 


a ae” 


Vu Vu 
ies — 
| tree + 
cP f ‘MO 
Letenu 
Q X Vu / 


Waveform 4 


SETUP (ts) AND HOLD (tp) TIMES 
FOR DATA (D) AND ENABLE (E) INPUTS 


—- th 


ts 


cP 


Waveform 5 


Vu 


NO CHANGE 


Vw = 1.5V for 54/74 and 54/74S; Vjiy = 1.3V for S4LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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=1.5V 


LOGIC PRODUCTS 


FLIP-FLOPS 


04/74174, LS174, $174 


e Six edge-triggered D-type 
flip-flops 

e Three speed-power 
ranges available 

e Buffered common clock 

e Buffered, asynchronous 
Master Reset 


DESCRIPTION 


The '174 has six edge-triggered D-type flip- 
flops with individual D inputs and Q out- 
puts. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. 


All outputs will be forced LOW indepen- 
dently of Clock or Data inputs by a LOW 
voltage level on the MR input. The device 
is useful for applications where the true 
output only is required and the Clock and 
Master Reset are common to all storage 
elements. 


PIN CONFIGURATION 


Hex D Flip-Flops 


TYPICAL SUPPLY CURRENT 
(Total) 
ZZ) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V + 5%; Ta =0°C to +70°C | Voc =5V + 10%; Ta = —55°C to + 125°C 
N74174N © N74LS174N 
$54174F e S$54LS174F 


| PlasticSO | N74LS174D —_—_N74S174D 
Ceramic DIP S54S174F 


S54174W =¢ = S54L8174W 


ucc | Cd asi74g + S8at1746 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 54/748 54/74LS 
NOTE 


10Sul 10LSul 


Where a 54/74 unit load (ul) is understood to be 40uA I),y and — 1.6mA |j,, a 54/74S unit load (Sul) is 50yA |), and 
— 2.0mA I), and 54/74LS unit load (LSul) is 204A t),4 and — 0.4mA Ij, . 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc =Pin 16 
GND =Pin8 
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LOGIC PRODUCTS 


FLIP-FLOPS sss — §4174474, 18174, $174 


LOGIC DIAGRAM 


MA cP Do D, Do D3 Da Ds 
(1) (9) (3) (4) (8) - 1 (11) (13) (14) 


Vec = Pin 16 
GND=Pin 8 
(.) 2=Pin Numbers 


FUNCTION TABLE 


H =HIGH voltage level steady state 


OPERATING h =HIGH voltage level one setup time prior to the LOW- 
MODE to-HIGH clock transition. 
L =LOW voitage level steady state. 
Reset (clear) ! | =LOW voltage level one setup time prior to the LOW- 
Load ‘‘1” to-HIGH clock transition. 


X =Don't care. 
t =LOW-to-HIGH clock transition. 


Load “0” 


7 4 
Voc | 7 | 
: 
We Voitage applied to output in HIGH —0.5 to | 
output state | +Voc + Vee +Voc +Voc + Voc +Voc 


Ta Operating free-air temperature range | -— 55 to +125 0 to 70 


M Cc 
oO| < < |</z 
+ 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Vcc Supply voltage 


<= 
= 


HIGH-level input voitage 


Vin LOW-level input voltage 


+ 
oO e 
co 


am ly Input clamp current 


> 


ned + 
oO}; =| ' oO 
8|#|5|5 


lou HIGH-level output current 


lot LOW-level output current 


2 


Ta Operating free-air temperature 


° 


NOTE 
Vit = +0.7¥ MAX for 54S at + 125°C only. 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/74174, LS174, $174 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


ag te ae | ee | ef tp | Mnf nie Tae | Me 


HIGH-level Neen Vin = MIN, 


ie ee 
‘oan je Jicwe late tater tes et tte 


Input clam 
ve etme | Voce MIN hey ea 


Input current = 5.5V 


| at maximum Voc = MAX 
ee 7 a A 
> aa nal ee i We aed 
a ae (Se ee ee 
et weosv | ot | ft ft tT tf [20] ma 


Short-circuit Vog = MAX 


| 
©S output current? 


NOTES 

1, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voy7= +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. loc is measured after a momentary ground, then 4.5V is applied to Clock, with 4.5V applied to all Data and MR inputs and all outputs open. 


5. Vo_ = + 0.45V MAX for 54S at + 125°C only. 


AC CHARACTERISTICS T, = 25°C, Voo=5.0V 


PARAMETER TEST CONDITIONS | C,=15pF, R,=4000 | C, = 15pF, R, = 2k0 eee R, = 2800 


Maximum clock 


tp_y Propagation delay 
tpy, Clock to output Waveronntd 
Propagation dela 


NOTE 
Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


Cai we | in| wes 
[twil) Clock pulse width (Low) | Waveforms | 20, | | 20 
[tw Master Reset pulse width | Waveform | 20, || 20 || 
Ra aa oe 
ee ae ee a 
ce ae oe eee 


ts Setup time, data to CP 
th Hold time, data to CP 
trec | Recovery time, MR to CP 


LOGIC PRODUCTS 


FLIP-FLOPS 54174174, LS4174, S474 


” 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS DATA SET-UP AND HOLD TIMES 
AND CLOCK PULSE WIDTH . 


Titwax - 


Na 


anal 'PLH bake | Ds PMU 


V VM 
\ a i Qa VM Vm 
Vu = 1.5V for 54/74 and 54S/74S, Va = 1.3V for 54LS/74LS. 


The shaded areas indicate when the input is permitted to change for predictable 
Output performance 


Waveform 1 Waveform 2 


Vu = 1.5V for §4/74 and §4S;74S, Va = 1.3V for &4LS/74LS. 


MASTER RESET TO OUTPUT DELAY, MASTER RESET | 
PULSE WIDTH, AND MASTER RESET RECOVERY TIME 


MR 
k t Vu 
w—| | ‘ 
rec 
Vv 
cp M 
ton} 


Ve = 1.5V for 54/74 and 54S/74S, Vm = 1.3V for 54LS/74LS. 
Waveform 3 


EU EINES YANTRA RTE PA AEE NEE ORO 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 

Vcc Vcc 
NEGATIVE 
PULSE 


RL 


PULSE 
GENERATOR 


Vout 


AMP (V) 
CL D POSITIVE 


DEFINITIONS 


R,_ = Load resistor to Voc, see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS.- 
TICS for value. 

Ry = Termination resistance should be equal to Zmi;7 of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
ttLH: trHL Values should be less than or equal to the table entries. 


rs NOES AARC LAT PEDERI DIRS TT 
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LOGIC PRODUCTS 


FLIP-FLOPS 


94/74175, LS175, $175 


Four edge-triggered D 
flip-flops 

Three speed-power 
ranges available 
Buffered common clock 
Buffered, asynchronous 
Master Reset 


DESCRIPTION 


The '175 is a quad, edge-triggered D-type 
flip-flop with individual D inputs and both 
Q and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) inputs 
load and reset (clear) all flip-flops simul- 
taneously. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. 


All Q outputs will be forced LOW indepen- 
dently of Clock or Data inputs by a LOW 
voltage level on the MR input. The device 
is useful for applications where both true 
and complement outputs are required, and 
the Clock and Master Reset are common 
to all storage elements. 


PIN CONFIGURATION 


Quad D Flip-Flop 


TYPE TYPICAL fysay TYPICAL aaa CURRENT 


ORDERING CODE 


COMMERCIAL RANGES 


N74175N e N74LS175N 
Plastic DIP N74S175N 


Plastic SO N74LS175D « N74S175D 


CermicDIP} |SITE + SALE TTEF 
Flatpack aa $54175W e S54LS175W 


LLCC 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


= DESCRIPTION 5AITA 54/74S 54/74LS 


Where a 54/74 unit load (ul) is understood to be 40yA Iy,y and — 1.6mA {j,, a 54/74S unit load (Sul) is 50uA I),4 and 
— 2.0mA |), and a 54/74LS unit load (LSul) is 20uA Iyyy and —0.4mMA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 16 
GND=Pin8 
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S54LS195G 


LOGIC PRODUCTS 


FLIP-FLOPS. eh | 54174175, LS175, $175 


LOGIC DIAGRAM 


cP Do 
1(9) | (4) 


(14) (15) 


Voc =Pin 16 @ a Q Q3 Qs, 
GND=Pin8 
( ) =Pin number 


OPERATING MODE H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 
Reset (clear) a a ee ae ee L = LOW voltage level steady state. 
=a | = LOW voltage level one setup time prior to the LOW- 
H 7 to-HIGH clock transition. 
fieeie X = Don't care. 
1 = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[____PanawereR——=S=~=“‘*‘*rtSCSCYas | es] ms | as | ONT 


V iAnukvolade — 0.5 to -— 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to V 
IN P 9 +55 +7.0 +55 +55 +7.0 +5.5 
— 30 to — 30 to — 30 to — 30 to — 30 to — 30 to 
lin Input current +5 +4 45 +5 4 +5 mA 
Vv Voltage applied to output in HIGH -— 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to — 0.5 to 
OUT output state + Voc + Voc + Voc + Voc + Voc + Voc 


Ta Operating free-air temperature range —55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


Supply voltage 


Team [ars [so [sas [are] so-| axe [are [eo [sas |v 
warm eo Fe eT v 


Vit LOW-level input voltage 


Input clamp current 7 ae 


Peon pee 
rata esa etal 
\ 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/744175, LS475, $175 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


TEST CONDITIONS’ UNIT 
Ta On atv ae ee | 
Nees MN Ni MIN ee Des a ae ee 
aes er 


V LOW-level 
OL output voltage 


facemapras| | | 


Input clam 

VK voltage ico aiaie waa: i 
Input current V,= 5.5V 

| atmaximum = | Voc =MAX 


input voltage | Ws70V | = 7.0V 


input current 


Powsev P| 


Short-circuit asus ee a at & 


| 
Supply current? 
CC (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tasted with Voyy7 = + 0.5V and Vog = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. With all outputs open and 4.5V applied to all Data and Master Reset inputs, icc is measured after a momentary ground, then 4.5V is applied to clock. 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54/74 54LS/74LS 54S/74S 
L= 15pF, R, = 400 C, = 15pF, R, = 2kQ C, = 15pF, R, = 2800 UNIT 


PARAMETER TEST CONDITIONS 


f Maximum clock Wavelorn4 

me frequency 
teLH Propagation delay 

veform 1 

tey, Clock to outputs uvave 
t Propagation dela 

ead a y Waveform 3 
teHL MR to outputs 
NOTE 
Per industry convention, fryax is the worst case value of the maximum device operating frequency with no constraints on ty, tt, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


| Min [| Mex 
iy Clock pulse width __—=«;~SsWaveform a 20] 
[tw __Maste Reet pies wath [Waveform 3 [a0 
a ra time, HIGH data to CP | Waveform2,— | 20 | 
[Hoi ime, HIGH data to CP | Wavetorm 2 [8 | 
ee 
[i aa 
(2 | | 


t,(L) Setup me LOW data to CP 
tn(L) Hold time, LOW data to CP 
tree ‘Recovery time, MR to CP 


LOGIC PRODUCTS 


FLIP-FLOPS — 4174475, 18175, 8175 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS MASTER RESET TO OUTPUT DELAY, | 
AND CLOCK PULSE WIDTH MASTER RESET PULSE WIDTH, AND 
MASTER RESET RECOVERY TIME . 


Pear tingax | 
oe oa ee ae 
v Vv 
cP | mS i 
PHL | i | | 
‘ = 
! ‘ 
Waveform 1 'w —|_ 4 ea 


tr 
DATA SET-UP AND HOLD TIMES VM 


MU 


Waveform 2 Waveform 3 


Vu = 1.5V for 54/74 and 54/74S; Viyq = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec vec 
t * NEGATIVE 
PULSE 


PULSE 
GENERATOR | - 
AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
DEFINITIONS cAMILY  [-_______INPUT PULSE REQUIREMENTS | 
Amplitude | Rep. Rate | Pulse Width 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 7ns 
TICS for value. 
Ry = Termination resistance should be equal to Zour of Pulse Generators. sc et 
tTLH: tTHL Values should be less than or equal to the table entries. 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 


94/74180 


Word length easily 
expanded by cascading 
Generate even or odd 
parity 

Checks for parity errors 
See ’280 for faster parity 
checker 


DESCRIPTION 


The '180 is a 9-bit parity generator or 
checker commonly used to detect errors 
in high speed data transmission or data 
retrieval systems. Both Even and Odd par- 
ity enable inputs and parity outputs are 
available for generating or checking parity 
on 8-bits. | 


True active-HIGH or true active-LOW par- 
ity can be generated at both the Even and 
Odd outputs. True active-HIGH parity is 
established with Even Parity enable input 
(P-) set HIGH and the Odd Parity enable 
input (Po) set LOW. True active-LOW par- 
ity is established when P_ is LOW and Po 
is HIGH. When both enable inputs are at 
the same logic level, both outputs will be 
forced to the opposite logic level. 


Parity checking of a 9-bit word (8 bits plus 
parity) is possible by using the two enable 
inputs plus an inverter as the ninth data in- 
put. To check for true active-HIGH parity, 


PIN CONFIGURATION 


9-Bit Odd/Even Parity Generator/Checker 


DELAY, Po=0V 


ORDERING CODE 


Ceramic DIP 
Flatpack 


TYPICAL PROPAGATION 


COMMERCIAL RANGES 


| PACKAGES Voc = 5V + 5%; Ta =0°C to + 70°C | Veco =5V + 10%; Ta = — 55°C to + 125°C 


Plastic DIP N74180N 


TYPICAL SUPPLY CURRENT 


MILITARY RANGES 


$54180F 
$54180W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 
Data inputs 
Parity inputs 


. 
. 


Parity outputs 


A 54/74 unit load (ul) is understood to be 40yA Iy,4 and — 1.6mA lj. 


NOTE 


the ninth data input is tied to the Po input 
and an inverter is connected between the 
Po and P; inputs. To check for true active- 
LOW parity, the ninth data input is tied to 
the P- input and an inverter is connected 
between the P_ and Po inputs. 


LOGIC SYMBOL 


Voc =Pin 14 
GND =Pin7 


Expansion to larger word sizes is accom- 
plished by serially cascading the ’180 in 
8-bit increments. The Even and Odd parity 
outputs of the first stage are connected to 
the corresponding P¢ and Po inputs, re- 
spectively, of the succeeding stage. 


LOGIC SYMBOL (IEEE/IEC) 


G3 [EVEN] 
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LOGIC PRODUCTS 


PARITY GENERATORICHECKER 5 at74480 


LOGIC DIAGRAM | , | FUNCTION TABLE 
9 OUTPUTS 
— [ouTpuTS 


Number of 
HIGH Data 
inputs (Ig-l7) 
Even L H L 
Odd . L | L H 
Even L tL | #H 
Odd L a L 
al H L L 
L L H H 
H = HIGH voitage level 


L = LOW voitage level 
X = Don't care 


Po () =Pin Numbers 
Voc = Pin 14 
PE GND=Pin7 | 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER Gesaaediescongainaewe~nd eet 
ae ae ees Oa Ee Re 
Vix Input voltage [=0St0 +85 | 050458 [|v 
"eT aS ee TSC SI 
[Voor Voltage applied to output in HIGH output state | ~08Vto+Voo | -0St0+Vec | Vv 
ae a Ce oe Ca 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


| a 
Voc Supply voltage 
Vin HIGH-Ievel Input voltage Ee 
V LOW-level input voltage | 

: pats | com | Ci 
Ik input clamp current es ee es ee 
lon HIGH-level output current | ee ee ee 
LOW-level output current | Ml 


| | ee ee 
Th Operating free-air temperature : (nck see ae) , , 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 94/74180 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' —— UNIT 
Voc = MIN, Viy = MIN, Vii = MAX, | Mil Poe! 
Von HIGH-level output voltage Iau = MAX 


| Min 
2d 
i] 24 | 
eed 
ae 


Vik Input clamp voltage Voc = MIN, t= lx 
Input current at maximum - So 
I input voltage a a 
lo-l7 inputs A 
| lorlvinputs | | 6 | ma 
Nie LOW-level input current Voc = MAX, V,= 0.4V 
Por Poinputs | | | 32 | mA 


a 


NOTED AC WAVEFORMS 


1. Far conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 


conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 
2. All typical values are at Voc = SV, Ta = 25°C. 


3. log iS tested with VoyT= +0.5V and Voc=VYcoc 
MAX+0.5V. Not more than one output should be VIN Vu 
shorted at a time and duration of the short circuit 


Vm 
should not exceed one second. "| ane = 


4, Measure loc with Pg and Po inputs at 4.5V, all other ‘ | 5 
inputs and outputs open. Vout VM VM vor (hw 


Vw = 13V for S4LS/74LS, Vay = 1.5V for all other TTL families Vy, = 1 3V for S4LS/74LS: Viy = 1.5V for all other TTL families. 


aa 
[02 | 
[02 [04 
meeae ae 
cos 


Waveform 1 . Waveform 2 


AC CHARACTERISTICS 1, = 25°C, Voo = 5.0V 


54/74 
| PARAMETER TEST CONDITIONS C, = 15pF, R, = 4002 UNIT 


| Min |x 
‘sc_Suatecwonoviga | Wawra ezronoy | |e |e 
cna | Corsa oniaaiey Wavetorms 1 & 2, Po= OV Dak aes 
iM _Gastetwncuipn | Wewiomersareey | || 
me RTeSe, | weemsaree | | 8 | = 
tees [em 8 


4-319 


LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 1 ae 54/744 80 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V 
90% ty 


Vcc Vcc 


NEGATIVE 
PULSE 


PULSE {THL(tf) 
GENERATOR ae 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. lala trun | trae 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. . 
Ry = Termination resistance should be equal to Zoyj7 of Pulse Generators. S4LS/74LS 


D = Diodes are 1N916, 1N3064, or equivalent. 545/745 
trLH» 'tHyL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


ARITHMETIC LOGIC UNITS 


94/74181, LS181, $184 


e Provides 16 arithmetic 
operations: ADD, 
SUBTRACT, COMPARE, 
DOUBLE, plus 12 other 
arithmetic operations 

e Provides all 16 logic 
operations of two 
variables: Exclusive-OR, 
Compare, AND, NAND, 
NOR, OR, plus 10 other 
logic operations 

e Full lookahead carry for 
high-speed arithmetic 
operation on long words 


DESCRIPTION 


The '181 is a 4-bit high-speed parallel 
Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select inputs (S )-S3) 
and the Mode Control! input (M), it can per- 
form all the 16 possible logic operations or 
t6 different arithmetic operations on ac- 
tive HIGH or active LOW operands. The 
Function Table lists these operations. 


When the Mode Control input (M) is HIGH, 
all internal carries are inhibited and the 
device performs logic operations on the 
individual bits as listed. When the Mode 
Control input is LOW, the carries are en- 
abled and the device performs arithmetic 
operations on the two 4-bit words. The de- 
vice incorporates full internal carry look- 


PIN CONFIGURATION 


4-Bit Arithmetic Logic Unit 


DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
PACKAGES | Voc =5V + 5%) Ta=0°C to + 70°C 


N74S181N 
$54181F e $54LS181F 


Flatpack $54LS181W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Where a 54/74 unit load (ul) is understood to be 40uA Ij, and—1.6mA |i; a 54/74S unit load (Sul) is 50uA 1),4 and 
~ 2.0MA ly, and a 54/74LS unit load (LSul) Is 20uA Iy,y and~0.4mA |). 


Fo-F3, A = B, Cha 


Output 20LSul 


ahead and provides for either ripple carry 
between devices using the C,,, , output, or 
for carry lookahead between packages 


LOGIC SYMBOL 


2322 2120 


r’) e 
A7yBy A2B2 


Voc = Pin 24 
GND = Pin 12 


using the signals P (Carry Propagate) and 
G (Carry Generate). P and G are not af- 
fected by carry in. When speed require- 


LOGIC SYMBOL (IEEE/IEC) 
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~ LOGIC PRODUCTS 


ARITHMETIC LOGIC t UNITS 


54174184, 18484, $484 


ments are not stringent, it can be usedina 
simple ripple carry mode by connecting 
the Carry output (C,,, 4) signal to the Carry 
input (C,) of the next unit. For high-speed 
operation the device is used in conjunc- 
tion with the 182 carry lookahead circuit. 
One carry lookahead package is required 
for each group of four '181 devices. Carry 
lookahead can be provided at various 
levels and offers high-speed capability 
over extremely long word lengths. 


The A=B output from the device goes 
HIGH when all four F outputs are HIGH 
and can be used to indicate logic equiva- 


LOGIC DIAGRAM 


Ch M Ao a 
(7) } (8) (2) 


lence over 4 bits when the unit is in the 
subtract mode. The A=B output is open 
collector and can be wired-AND with other 
A=B outputs to give a comparison for 
more than 4 bits. The A=B signal can also 
be used with the C,,,4 signal to indicate 
A>B and A<B. 


The Function Table lists the arithmetic 
operations that are performed without a 
carry in. An incoming carry adds a one to 
each operation. Thus, select code LHHL 
generates A minus B minus 1 (2s comple- 
ment notation) without a carry in and gen- 
erates A minus B when a Carry is applied. 


Because subtraction is actually performed 
by complementary addition (1s comple- 
ment), a carry out means borrow; thus, a 
Carry is generated when there is no under- 
flow and no carry is generated when there 
is underflow. - 


As indicated, this device can be used with 
either active LOW inputs producing active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside 
the logic symbol. 


Aj B3 So S; $2 $3 
6)(5)(4)(3) 


Vec = Pin 24 
GND = Pin 12 
( )= Pin Numbers 
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eet 


(15) | (16) 
Cn+4 G 


(17) 


ul 


LOGIC PRODUCTS 


ARITHMETIC LOGIC UNITS 


94/741841, LS1841, $184 


MODE SELECT—FUNCTION TABLE 


ACTIVE HIGH INPUTS 
MODE SELECT INPUTS & OUTPUTS 
Loaic ARITHMETIC** 
- =H) 


(M =L) (C, =H) 


A 
A+B 

A+B 

minus 1 

AplusAB | 
(A+B) plus AB 

A minus B minus 1 
AB minus 1 

A plus AB 

A plus B 

(A +8) plus AB 

AB minus 1 

A plus A* 

(A+B) plus A 

(A+ 8) plus A 

A minus 1 


Logical 1 
A+B 
A+B 
A 


EELEITLtIrererrererer 
EEXLTereerrer wTLTINV, cee 
EEeerLtrererrtrritiire 
Eeletrerrirereiriririer 


ACTIVE HIGH OPERANDS 


2 1 #2322 2120 1018 


Ago Bo A181 A282 A383 
Cc Cn+e6 Ad 


az8 


ACTIVE LOW INPUTS 
MODE SELECT INPUTS & OUTPUTS 


LOGIC ARITHMETIC** 
(M = H) 
| A 


(M = L) (C,, = L) 
A minus 1 


AB AB minus 1 
AB minus 1 
minus 1 

A plus (A+B) 
AB plus (A+ B) 


A+B 
Logical 1 


A minus B minus 1 
A+B A+B : 
AB A plus (A +B) 
AeB A plus B 
B AB plus (A + B) 
A+B 
Logical 0 


AB plus A 
A 


TITTITIrrrrerreereeree 
Lifer er Lee eee 
Toirrrttroereigtrrereiigrre 
2 ee ee ee ae Le ae 


L = LOW voltage 
H = HIGH voltage level 

*Each bit is shifted to the next more significant position. 
**Arithmetic operations expressed in 2s complement notation. 


ACTIVE LOW OPERANDS 
2 1 #2322 2120 1916 
ron oa re By ra =z re By 
Cn+4 


A=8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Voltage applied to output in HIGH 
output state 


Ta Operating free-air temperature range 


Vout 


eas a BB 


~ 0.5 to - 0.5 to p70 

— 30 to — 30 to — 30 to — 30 to — 30 to — 30 to 
— 0.5 to — 0.5 to — 0.5 to - 0.5 to ~ 0.5 to — 0.5 to 
+ Veco + Voc + Vec + Voc + Vec + Voc 


— 55 to + 125 


~ 0.5 to — 0.5 to — 0.5 to Vv 
+ 5.5 


+ 5.5 + 5.5 


0 to 70 
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LOGIC PRODUCTS 


ARITHMETIC LOGIC UNITS 


54/741841, LS1841, $184 


RECOMMENDED OPERATING CONDITIONS 


| 


0 


Vin HIGH-level input voltage 


V ‘LOW-level input voltage | Mil 


lik Input clamp current oe 


ae) 


| + on 

( on 
2.) (o>) No | 7 
oO : on 


+ 
o 
Co} © 


I 
— 
~— 


lon HIGH-level output current 


lop LOW-level output current —_ 
Com’! 
A perating free-air temperature Com" | 


NOTE 
Vip = + 0.7V MAX for 54S at Ta = + 125°C only. 


—_ 

o 
| rm | > 
—~1~ 
ren Ola 


a 
b 
on i 
ro) Lb 
re 
” 
eal Lak | nr 
o;]nx- =a}|O!]oO N 
Nh van fe on 
an Ololn 
1 rn | > 
ee 
on Ola 
on 
b 
=, 
<j 
Lb 
” 


+/+ 
eS) r=) 219 | 
3 1 - 
c 
lalla, al<|<{4]<|4] & 
=: lise 


— 
oO 


+ 

= 
nN 
on 
+ 

—_ 
NO 
on 


ss 
8 
~J 
A 


SUM MODE TEST TABLE | | FUNCTION INPUTS: s,=S,=4.5V,S,=S,=M=0V 


THER INPUT, SAME BIT OTHER DATA INPUTS 
OUTPUT UNDER TEST 
tecy =~ Remaining = 
a 
tery - Remaining = 


Remaining 
A and B, C, 


Remaining 


| A, C,, 
teLH Niche A, Remaining Remaining G 
teHL B 
C 


3 2E A,C, 
t — Remainin Remainin 
3 
teHL B A, C,, n+4 
A B or Cay 
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LOGIC PRODUCTS 


ARITHMETIC LOGIC UNITS 94/74181, LS1841, S181 


DIFF MODE TEST TABLE Il FUNCTION INPUTS: S,=S,=4.5V,S,=S,;=M=0V 


Remaining 
A and B, C, 


Remaining 
A and B, C, 


Pome foe | 
Some fw | Rf Nome | 
teHL 


teLH 
tPHL 
teu Remaining 
toy A and B,C, 


tH None 
teu or Cry, 


LOGIC MODE TEST TABLE lil 


INPUT OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT 
UNDER TEST | APPLY 4.5V | APPLY GND | APPLY 4.5V | APPLY GND | UNDER TEST 
None 


= Remainin = 
RL | me A and 8, 6 
’ n 
~ Remaining — 


PARAMETER 


FUNCTION INPUTS 
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LOGIC PRODUCTS 


ARITHMETIC LOGIC UNITS 4174484, LS484, $184 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


_[-min | typ? | Max | min | Typ? | Max | Min | Typ? | Max | 


oe Were eterer tere oer tS 
Voy output Vi MAX. erent 
se || et ee eee ee 


< 


Ca eee 

Vowdevei | Vocemin, cama ae [ [|| [esos] || 1v 

Vou cutout | Y= MIN fig somal MET PP boar Por 
igs ama A A EE 35 O68 


Input clam 
va wen | vecrmmice || [va] | 


Ris 
rp [Wodeinmot |i po 
[KorBinowts || [19 | |_| 0a | 
pene aa 
[os 
jane 


<j<pj<p< 


ah, —_ i 
Op,o| = 
re) 


current at Voo = MAX, 
= 
input | Yen 8 oe ee rs ee eee 


PCarryinput | | tO | 

[ Mode input ||| oP 
en Se 
Tsinputs | | fof | | 


voitage 


o mk ft ad 
So O;oO 


HIGH-level | Carryinput | | 00 | | 
Im input Veo = MAX Mode input | [ [| | | —i| 20 
current 


—_ 
or 
oO 


KorBinputs] | | |_| | 60 
Siete 
ir a ae a 

Mode input |_| |= 18 | 
CA a 
fe aS a ee 
Garyinpot | | |-8{ | |-2] ||| ma 
A A 
RorBinputs) ||| || | | | -6 [a 
[ Sinputs | |_| es a oe 
Pees fe =10 


lr ie [ERE TRE fe ie Te fe . 


ri; rP;> 


— 
BE 
BE 


NO 
ni 


3 
> 


LOW-level 
hie input 
current 


Vec= MAX 


HIGH-level 
current 


——Shortceut | Vara Wak ce ya mela 
ee 


ee 
supply Stee ee 


. For conditions shown as MIN or MAX, use the appropriate value spenitieds under recommended operating conditions for the applicable type. 

. All typical values are at Voo = 5V, Ta = 25°C. 

log is tested with Voy7 = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

loc iS Measured with the following conditions: a. Sq through S3, M, and A inputs are at 4.5V, other inputs grounded, all outputs open. b.. Sg through S3 and M inputs are at | 
4.5V, other inputs grounded, al! outputs open. 
Vo_= +0.45V MAX for 54S at Ta= + 125°C only. 


NOTES 


ona 


> 


a 
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LOGIC PRODUCTS 


ARITHMETIC LOGIC UNITS 54/741841, LS181, $184 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


C, = 15pF C, = 15pF C, = 15pF 
PARAMETER Ri=4000 | R,=2k2 | R,=2800 | UNIT 


tpLy Propagation delay M = OV, Sum or Diff Mode 18 27 

try, Cy, to Cay, see Waveform 2 and Tables | & II 19 20 ; 

tpt Propagation delay M = OV, Sum or Diff Mode 19 26 12 

tp, ©, to F outputs see Waveform 2 and Tables | & Il 18 20 12 

tp_y Propagation delay M=S,=S)=0V, Sp=S3= 4.5V 
tp, A or B inputs to G output Sum Mode, see Waveform 2 and Table | 


tpn Propagation delay M=So=S3=0V, S,=S)=4.5V 
tpy, Aor B inputs to G output Diff Mode, see Waveform 3 and Table II 


tpn Propagation delay M=S,=S)=0V, Sp=S3=4.5V 19 30 12 

tpy. Aor B inputs to P output Sum Mode, see Waveform 2 and Table | 25 30 12 
tpLH Propagation delay M=S)=S8,=0V, $,=S,=4.5V 
tpy, Aor B inputs to P output 


Diff Mode, see Waveform 3 and Table || 
tp_y Propagation delay 


M=S,=S,=0V, S)=$,=4.5V 
tp, A; or B, inputs to F, outputs | Sum Mode, see Waveform 2 and Table | 


tpLH Propagation delay M=S,=S83=0V, S,;=S,=4.5V 


48 32 

tpy_ A; or B; inputs to F; outputs Diff Mode, see Waveform 3 and Table II eee ee dee boi 
tpLy Propagation delay M = 4.5V, Logic Mode 48 33 20 
teu Aj or B; inputs to F; outputs see Waveform 2 and Table III 34 38 22 
tpiy Propagation delay M=O0V, So=S$3=4.5V, $,=S,=0V 43 38 18.5 
tpy. Aor Binputs toC,,, output | Sum Mode, see Waveform 1 and Table | 41 38 18.5 
M= OV, Sp=S3=0V, S;=S = 4.5V 50 41 23 
50 41 23 
50 50 23 
48 62 30 


TEST CONDITIONS 


tp.y Propagation delay 
tp. Aor B inputs toC,,, output 


Diff Mode, see Waveform 4 and Table II 


M= So= $3= OV, $,=S)= 4.5V 
Diff Mode, see Waveform 3 and Table Il 


tppy Propagation delay 


tpy. Aor B inputs to A=B output 


AC WAVEFORMS 


Waveform 1 Waveform 2 


Vm = 1.5V for 54/74 & 548/748; Vy = 1.3V for 54LS/74LS 


Vm 


Vu 


ous <> tPHL > 


Vu Vu 


Waveform 3 Waveform 4 
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LOGIC PRODUCTS 


ARITHMETICLOGIC UNITS «54174484, L$184, $184 


TEST CIRCUITS AND WAVEFORMS > 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS . INPUT PULSE DEFINITIONS 


tw 
90% 


eee SS — 


Vcc Vcc 
C OPEN 
| COLLECTOR | dicse 
OUTPUT 
A=B ONLY 


PULSE 
GENERATOR a Vec 


Ri AMP (V) 


tw 


INPUT PULSE REQUIREMENTS 
DEFINITIONS FAMILY 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. prelude ee 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zgyy of Pulse Generators. S4LS/74LS | sov | 1MHz | s0ons | t6ns | éns | 

trLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


CARRY GENERATOR 


e Provides carry lookahead 
across a group of four 
ALU’s | 

e Multi-level lookahead for 
high-speed arithmetic 
operation over long word 
lengths 


DESCRIPTION 


The '182 carry lookahead generator ac- 
cepts up to four pairs of active LOW Carry 
Propagate (Py, P,, P., P3) and Carry Gen- 
erate (Go, G,, Gz, G3) signals and an active 
HIGH Carry input (C,,) and provides antici- 
pated active HIGH carries (C,,,, Cryy, 
C,,, 7) across four groups of binary adders. 
The ’182 also has active LOW Carry Propa- 
gate (P) and Carry Generate (G) outputs 
which may be used for further levels of 
lookahead. 


The logic equations provided at the out- 
puts are: 


Cn4x= Got PoC, 
Ch+y= G, + P,Go= P, PoC, 
Giles Go+ P.G, + P. P,Go 
G = G3+ P3Go+ P3P5G, + P3P5P,Gpo 
P= P3P2P;Po 

The ’182 can also be used with binary 
ALU’s in an active LOW or active HIGH in- 
put operand mode. The connections to 


and from the ALU to the carry lookahead 
generator are identical in both cases. 


PIN CONFIGURATION 


TYPICAL SUPPLY CURRENT 


N74S182N 


N74S182D 


Plastic DIP 


(Total) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


Ah ee anh anh remem Annan 


AAMAS ARN CREO, LN <2 SARTO Ue An egg 


NOTE 
A 54/745 unit load (Sul) is 50uA Iypy and — 2.0mA ty; . 


LOGIC SYMBOL 


43 2 1 15 14 6 5 


Po Go =P1 Gy P2 G2 P3 G3 
G 


Cn 


Cn+x Cn+y Cn+z 


Vcc = Pin 16 
GND = Pin 8 


54/74S 
1Sul 


3Sul 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


CARRY GENERATOR | s Bas748482 


LOGIC DIAGRAM | FUNCTION TABLE 
OUTPUTS 


Cree | ney |Cn+2| 6 P| 


Voc = Pin 16 
GNO=Pin 8 
(| )= Pin Numbers 


xX 
L 
xX 
H 
X 
X 
L 
xX 
X 
H 
X 
x 
xX 
L 
X 
X 
X 
H 


~ «K~K «MK KK KO KK TOK Ki cKO KT xK) Kr rt 


<< x<X Fr ITITtTTTL 


rr Ett 


rxxxzfo |e xxx Ke TX ~ KK KM TK OK KT 


H = HIGH voltage level 
L = LOW voitage ievel 
X = Don't care 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature ange unless otherwise noted.) 


Ta Operating free-air temperature range 
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LOGIC PRODUCTS 


CARRY GENERATOR 94/74S182 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


V Supply voltage | Mil : 
Vin HIGH-level input voltage. 
iL . 


V LOW-level input voltage ree 


| Input clamp current 


NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY 
Ry = Load resistor to Veg; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 


TICS for value. 
Ry = Termination resistance should be equal to Zoyy7 of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH» tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


CARRYGENERATOR i awtti‘i‘sts 841748182 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74S182 
PARAMETER 7 TEST CONDITIONS’ | 
: Vec= MIN, Vin = MIN, Vir= MAX, 
OH HIGH-level output voitage lon = MAX 


Voc = MIN, Vig = MIN, Vj, = MAX, 
lor = MAX Com’! 


Input clamp voltage Voc= MIN, h=lx | 


Voc = MAX, V; = 5.5V 


~ -P, input 
Py, P;, G, inputs 


P, input 
Py, P;, G inputs 


Go, G2 inputs 


Short-circuit output 
| Supply current? (total Voc = MAX | 


Pads AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with VoutT= +0.5V and Voc=Voc 
MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Ioc is measured with Go, Gy and Go inputs at 4.5V, all 
other inputs grounded and all outputs open. 

5. Vo, = +0.45V MAX for 54S at Ta = + 125°C only. 


- UNIT 


~4 

< 

mo] 
Ld 


3.4 
3.4 


Com'| 2.7 


ad 
on 


w 
nn 
oO 
> 


V 
V LOW-level output voltage 


=A 
ho 


Input current at maximum 
input voltage 


7) 
> 


> 


| 
o 5 


1 


150 A 


.= 


HIGH-level input current Voc = MAX, V,= 2.7V 


> 


3 
>| > 


Veco = MAX, V, = 0.5V 


Ve LOW-level input current 


| 
> 


mA 


] 


1} 

—_ —_h 

O| b nm 
> 


3 
> 


mA 


> 


> 


| 
_ 
oO 
oS 


o 


10 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Vout 


Vm = 1.3V for S4LS/74LS: Viy = 1.5V for all other TTL families 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER 


teLy Propagation delay 7:0 
= = f 1 
tpy. G, or P, to any C output marclony 7.0 ee 
teiy Propagation delay 
tp,  G, or P, to G output Waveloim2 
tpty Propagation delay 6.5 
teyr Pi to Pp output Waveform 2 10 


C,, to any C output 


54/74S 
TEST CONDITIONS C, = 15pF, R, = 2800 UNIT 


teHL 
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LOGIC PRODUCTS 


COUNTERS 94/74190, 194, LS194 
"190 Presettable BCD/Decade Up/Down Counter 
° Synchronous, reversible 191 Presettable 4-Bit Binary Up/Down Counter 


counting 

e BCD/decade — ’190 
4-bit binary — °191 

e Synchronous, reversible 
counting 

e Asynchronous parallel 
load capability 

e Count enable control for 
synchronous expansion 

e Single Up/Down control 
input 


DESCRIPTION 


The ’190 is an asynchronously presettable 
up/down BCD decade counter. It contains 
four master/slave flip-flops with internal 
gating and steering logic to provide asyn- 
chronous preset and synchronous count- 
up and count-down operation. The ’191 is 
similar, but is a 4-bit binary counter. 


Asynchronous parallel load capability per- 
mits the counter to be preset to any de- 
sired number. Information present on the 
parallel Data inputs (Dp-D3) is loaded into 
the counter and appears on the outputs 
when the Parallel Load (PL) input is LOW. 
As indicated in the Mode Select Table, 
this operation overrides the counting 
function. 


Counting is inhibited by a HIGH level on 
the Count Enable (CE) input. When CE is 
LOW, internal state changes are initiated 


PIN CONFIGURATION 


ORDERING CODE 


TYPE TYPICAL fyyax TYPICAL  aOIEh CURRENT 


COMMERCIAL RANGES 


N74190N 
Plastic DIP | N74191N * N74LS191N 


$54190F 


MILITARY RANGES 


$54190W 


S54LS191W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


3LSul 


NOTE 


Where a 54/74 unit load is understood to be 40HA I), and ~ 1.6mA 1), and a 54/74LS unit load (LSul) is 20uA |),4 and 


—0.4mA ti. 


synchronously by the LOW-to-HIGH tran- 
sition of the Clock input. The Up/Down 
(U/D) input signal determines the direction 
of counting as indicated in the Mode 
Select Table. The CE input may go LOW 


LOGIC SYMBOL 


Vec= Pin 16 
GND =Pin 8 


when the clock is in either state, however, 
the LOW-to-HIGH CE transition must oc- 
cur only when the clock is HIGH. Also, the 
U/D input should be changed only when 
either CE or CPis HIGH. 


LOGIC SYMBOL (IEEE/IEC) 


CTRDIV1O 


| 2CT= 0/2CT=9 
1,2, 4CT=0/= 
1,2,4CT=9 
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LOGIC PRODUCTS 


COUNTER 


54/74190, 194, LS494 


Overflow/underfiow indications are pro- 
vided by two types of outputs, the Termi- 
nal Count (TC) and Ripple Clock (RC). The 
TC output is normally LOW and goes 
HIGH when a Circuit reaches zero in the 
count-down mode or reaches ‘'9” in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either 
by counting or presetting, or until U/D is 
changed. Do not use the TC output as a 
clock signal because it is subject to de- 
coding spikes. 


The TC signal is used internally to enable 
the RC output. When TC is HIGH and CE is 
LOW, the RC follows the Clock Pulse (CP) 
delayed by two gate delays. The RC output 
essentially duplicates the LOW clock 
pulse width, although delayed in time by 
two gate delays. This feature simplifies 
the design of multistage counters, as 


indicated in Figures A and B. In Figure A, 


DIRECTION 
CONTROL 


ENABLE 
CLOCK 


DIRECTION 
CONTROL 


ENABLE 


DIRECTION 
CONTROL 


‘ENABLE 
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each RC output is used as the Clock input 
for the next higher stage. When the clock 
source has a limited drive capability this 
configuration is particularly advanta- 
geous, since the clock source drives only 
the first stage. It is only necessary to 
inhibit the first stage to prevent counting 


in all stages, since a HIGH signal on CE 


inhibits the RC output pulse as indicated 
in the Mode Select Table. The timing skew 
between state changes in the first and last 
Stages is represented by the cumulative 
delay of the clock as it ripples through the 
preceding stages. This is a disadvantage 
of the configuration in some applications. 


Figure B shows a method of causing state 


changes to occur simultaneously in all. 


stages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and 
all Clock inputs are driven in parallel. The 
LOW state duration of the clock in this 


N-STAGE COUNTER USING 
RIPPLE CLOCK 


Figure A 


SYNCHRONOUS N-STAGE COUNTER 
USING RIPPLE CARRY/BORROW 


Figure B 


SYNCHRONOUS N-STAGE COUNTER 
WITH PARALLEL GATED 
CARRY /BORROW 


Figure C 


configuration must be long enough to al- 
low the negative-going edge of the carry/ 
borrow signal to ripple through to the last 
stage before the clock goes HIGH. Since 
the RC output of any package goes HIGH 
shortly after its CP input goes HIGH, there 
is no such restriction on the HIGH state 
duration of the clock. 


In Figure C, the configuration shown 
avoids ripple delays and their associated 
restrictions. Combining the TC signals 
from all the preceding stages forms the 
CE input signal for a given stage. An en- 
able signal must be included in each carry 
gate in order to inhibit counting. The TC 
output of a given stage is not affected by 
its own CE, therefore, the simple inhibit 
scheme of Figure A and B does not apply. 


LOGIC PRODUCTS 


COUNTERS 54/74190, 1941, LS194 


LOGIC DIAGRAM ’190 


ar 


Spe EPS SSS 


fa 


Voc = Pin 16 
GND = Pin 8 (13)} (12) 
( ) =Pin numbers 


a 


o°9o 
O| 2x 


= 
AG 


oo. 
°o 
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LOGIC PRODUCTS 


COUNTERS 54/74190, 194, LS194 


MODE SELECT—FUNCTION TABLE, ’190, ’191 


INPUTS OUTPUTS 
OPERATING MODE = 


_ Parallel load 


Count up 


Count down 
Hold ‘‘do nothing” 


TC AND RC FUNCTION TABLE, ’190 


H 
ie 
L 
L 
H 
H 
_ tH = HIGH voltage level steady State. 
L = LOW voltage level steady state. 
{| = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
X =Don'tcare. . 
1! = LOW-to-HIGH clock transition. 
“LF = LOW pulse. 
“L = TC goes LOW on a LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air eaiperatuts range unless otherwise noted.) 


— 0.5 to —0.5 to ~ 0.5 to 
— 30 to — 30 to my 
+5 + 1 
~ 0.5 to —0.5 to V 
+ Voc + Voc 


Ta Operating free-air temperature range ~55 to +125 0 to 70 


— 30 to 
NN Input current ae 
— 0.5 to 
Vout Voltage applied to output in HIGH output state 
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LOGIC PRODUCTS 


COUNTERS 94/74190, 194, LS194 


RECOMMENDED OPERATING CONDITIONS 


54/74 54/74LS 
PARAMETER 


Cin —s 
‘ 
IL 


| 5.0 | 
ae 
is oer eet 
ee 


lik Input clamp current 
lon HIGH-level output current 


LOW-level output current 


UNIT 


lot 


+ 
ad 
Lee) 


Operating free-air temperature 


| 
oo 
3 
> 


~N 
© 

° 
O 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74190, 191 §4/74LS191 
PARAMETER TEST CONDITIONS! 3 Fon UNIT 
| yp 

V HIGH-level output voltage cc ble ; 


LOW-level output voltage 


; 
BE 
G 


O}So{! 
Mfrojpafa 


on 
add dee 
a] a 


w | w 
~ 
N 


hr] 
_)] 


Vor 


Vik 


Input clamp voltage 


Input current at maximum 
input voltage 


Tey HIGH-level input current 


V;=2.7V 
Other inputs 
CE input 
hie LOW-level input current Voc = MAX | V,=0.4V 
Other inputs 
Short-circuit output | Mil | 
0s current® ees “18 
! Supply current? (total Vac = MAX 
7 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyz = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Ico with all inputs grounded and all outputs open. 


| OD 
anton 
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LOGIC PRODUCTS 


COUNTERS 54/74490, 194, LS494_ 
AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54/74 | 54LS/74LS 


PARAMETER TEST CONDITIONS 


fax Maximum input count frequency 
ta__Gloento @ tout 
et Gtook to RE output 
(__ hock fo out 
co Bana 
2 ee 
toa batatoa ovtout 
teLy Propagation delay 
tpHL PL to any output 
= poner 


NOTE 
Per industry convention, fryyay is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


TEST CONDITIONS ae S4LS/74LS 


win [wax | 
[in CPpale wate ——~SCS~*~*~*~dtC*~C~ atom sd 
Pw PL pulse wisth _—~S*dt avers | as 
[Wavetorms | a | 
eae NEE 

ies 

bo 

nea 


PARAMETER 


t, Setup time, Data to PL 


t, Hold time, Data to PL 
on Recovery time, PL to CP 
[it Setup time LOW EE to Gack | Wavelom@ | 
[is Hold time, LOW GE to Geek [Waveform [0 


[25 
ce 
0 
a 
ea 
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LOGIC PRODUCTS 


COUNTERS 


94/74190, 194, LS194 


AC WAVEFORMS 


Wtmax 
tw CP OR CE Vm Vm 
cP Vu 
tPLH 
RC Vu 
Q, OR TC 
Waveform 1 Waveform 2 
Dn Vu VM 
tPLH 
Qn Ve 
Waveform 3 
PL Vm Vm 
tw trec 
Cp Vu 
i EE ~~ 
Qn 
Waveform 5 Waveform 6 


cP 


Vm VM 


Qcuanes Nort, aa crates Fm 


CE 


Waveform 8 


Waveform 7 


Vu = 1.5V for 54/74 and 54S/74S; Viy = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


COUNTERS ; 4174190, 194, 18194 
TEST CIRCUITS AND WAVEFORMS as — 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS a 
tw AMP (V) 


90% 

Vcc Vcc 

Y . NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vy = 1.3V for 54LS/74LS; Vyy = 1.5V for all other TTL families. 


| INPUT PULSE REQUIREMENTS 
DEFINITIONS FAMILY 
Ri = Load resistor to Voc; see AC CHARACTERISTICS for value. eee flea dhdesd 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zou of Pulse Generators. | 30v | iMHz | soons | 15ns | éns | 

D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S | 3o0v | iMHz | s00ns— | 25ns | 25ns| 


ttLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


COUNTERS 


94/74192, 54/74193, 1S192, LS193° 


Synchronous reversible 
4-bit binary counting 
Asynchronous parallel 
load 

Asynchronous reset 
(clear) 

Expandable without 
external logic 


DESCRIPTION 


The ’°192 and '193 are 4-bit synchronous 
up/down counters — the ‘192 counts in 
BCD mode and the ’193 counts in the 
binary mode. Separate up/down clocks, 
CPy and CPp respectively, simplify opera- 
tion. The outputs change state synchro- 
nously with the LOW-to-HIGH transition of 
either Clock input. If the CPy clock is 
pulsed while CPp is held HIGH, the device 
will count up... if CPp is pulsed while the 
CPy is held HIGH, the device will count 
down. Only one Clock input can be held 
HIGH at any time, or erroneous operation 
will result. The device can be cleared at 
any time by the asynchronous reset pin — 
it may also be loaded in parallel by activat- 
ing the asynchronous parallel load pin. 


Inside the device are four master-slave JK 
flip-flops with the necessary steering 
logic to provide the asynchronous reset, 
load, and synchronous count up and 
count down functions. 


Each flip-flop contains JK feedback from 
slave to master, such that a LOW-to-HIGH 


PIN CONFIGURATION 


"192 Presettable BCD Decade Up/Down Counter 
"193 Presettable 4-Bit Binary Up/Down Counter 


TYPE 


74192 32MHz 
74LS192 32MHz 


74LS193 


ORDERING CODE 


N74192N ¢ 
N74193N ¢ 


Plastic DIP 


TYPICAL fayax TYPICAL SUPPLY CURRENT 


COMMERCIAL RANGES 
PACKAGES Voc = 5V £5%; Tag =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


N74LS192N 
N74LS193N 


Plastic SO N74LS193D 


1 aaa 


65mA 
19mMA 


MILITARY RANGES 


S54LS192F 
$54193F ° $54LS193F 


S54LS192W 
554193W e S5S4LS193W 


S54LS193G 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


DESCRIPTION 54/174 54/74LS 


Where a 54/74 unit load (ul) is understood to be 40yA I),4 and — 1.6mA |}, , and a 54/74LS unit load (LSul) is 20uA |),4 and 


~0.4MA I. 


transition on the CPp input will decrease 
the count by one, while a similar transition 


on the CPU, input will advance the count | 


by one. 


One clock should be held HIGH while 
counting with the other, because the cir- 


LOGIC SYMBOL 


Vec = Pin 16 
GND = Pin 8 


cuit will either count by two’s or not at all, 
depending on the state of the first flip- 
flop, which cannot toggle as long as either 
Clock input is LOW. Applications requir- 
ing reversible operation must make the 
reversing decision while the activating 
clock is HIGH to avoid erroneous counts. 


LOGIC SYMBOL (IEEE/IEC) 


CTRDIV10 — ‘192 
CTR4 — 7193 


193 — 1CT=15 ] 
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LOGIC PRODUCTS 


COUNTERS 


5474192, 54/74193, LS492, 1S193_ 


The Terminal Count Up (TC,) and Terminal 
Count down (TC,) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the ’192 and 
15 for the '193), the next HIGH-to-LOW 
transition of CP, will cause TCy to go 
LOW. TCy will stay LOW until CPy goes 
HIGH again, duplicating the count up 
clock, although delayed by two gate de- 
lays. Likewise, the TC, output will go LOW 
when the circuit is in the zero state and 
the CP, goes LOW. The TC outputs can be 


LOGIC DIAGRAM, *192 


Qo 


Voc = Pin 16 
GND = Pin 8 


STATE DIAGRAM, '192 


LOGIC EQUATIONS 
FOR TERMINAL COUNT 


TCy = Q9-Q3-CPy 
Tey = QO, :09°03-CPp 


i 


COUNT UP 
COUNT DOWN 
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used as the Clock input signals to the next 
higher order circuit in a multistage 
counter, since they duplicate the clock 
waveforms. Multistage counters will not 
be fully synchronous, since there is a two- 
gate delay time difference added for each 
stage that is added. 


The counter may be preset by the asyn- 
chronous parallel load capability of the cir- 
cuit. Information present on the parallel 
Data inputs (D9-D3) is loaded into the 


| 


i | 


Qy Q2 


counter and appears on the outputs re- 
gardless of the conditions of the Clock in- 
puts when the Parallel Load (PL) input is 
LOW. A HIGH level on the Master Reset 
(MR) input will disable the parallel load 
gates, override both Clock inputs, and set 
ali Q outputs LOW. If one of the Clock in- 
puts is LOW during and after a reset or 
load operation, the next LOW-to-HIGH 
transition of that clock will be interpreted 
as a legitimate signa! and will be counted. 


(13) 


MODE SELECT—FUNCTION TABLE, 192 


OPERATING INPUTS 


MODE 


L 


Parallel load 4 


x 


X 
L 
H 


Count up 


bik 
L 
L 
L 
Count down 
tH = HIGH voltage level 
L = LOW voltage level 
X = Dont’ care 
1! = LOW-to-HIGH Clock transition 
NOTES 


a. TCy=CPy at terminal count up (HLLH). 
b. TGp = CPp at terminal count down (LLLL). 


Tnpats 

CS CACAD AAACN kc 

: 
X Lyk tb 

L 

X 


L 
L 
L X H | X 


OUTPUTS . 


jezzr|zr 


Lib 
(fob 
Xx} HI 
xX | H 


Count up 


t 
S 


=|5 
= 
= 


LOGIC PRODUCTS 


COUNTERS 


54/74192, 54/74193, LS192, LS193 


LOGIC DIAGRAM, ’193 


Voc =Pin 16 
GND =Pin 8 


STATE DIAGRAM, ’193 


LOGIC EQUATIONS FOR 
TERMINAL COUNT 


Tey = Qo:Q, *Q2+Q3-CPy 


amet ET] Sone fT) seen} > 


COUNT UP 
COUNT DOWN 


MODE SELECT—FUNCTION TABLE, ’193 


+ 
OD 
c 


H = HIGH voltage level 

L = LOW voitage level 

X = Dont’ care 

1 = LOW-to-HIGH clock transition 

NOTES 

c. TCy=CPy at terminal count up (HHH). 
d. TCp=CPp at terminal count down (LLLL). 


H 
H 
4 
L 
H 
rm 
cs 


H 
H 
H 
H 
co 


H (a) 
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LOGIC PRODUCTS 


COUNTERS 94/74192, 54/74193, 18192, LS193 


FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 


aD ROH Et SATE NCTE ORM ATS SETA 


"192 DECADE COUNTER 


CLEAR 1 


COUNT 2 


\ 
up| | 
DOWN | | | 
| 
] 


OUTPUTS 


SEQUENCE lol [7] 8 § 0 +4 2 1 0 9 8 7 
P s 
ILLUSTRATED -———— ~~ COUNT U COUNT DOWN 
CLEAR PRESET 


NOTES 

1. Clear overrides ioad, data, and count inputs 

2. When counting up. count-down input must be high: when counting down, cout-up input 
must be high. 


"193 BINARY COUNTER 


cLeant [| 


ee | \ | | 
Qs wore ia ee ee ee eee ap ere caaceaiey rae 
OUTPUTS { | 
Q 


Qa. | | | | | 
_ | 
‘ | 
CARRY aaa LI 
2 oe 2 oe ae | 
ponrow” Tt 
sequence [of {sof 4 #15 OF 14 2 1 0 1% 14 13 
ILLUSTRATED COUNT UP COUNT DOWN 
CLEAM PRESET 


NOTES 

1. Clear overrides toad, data, and count inputs. 

2. When counting up, count-down input must be high: when counting down, count-up input 
must de high. 


{OUP SARE A SRA SSN ETE AAA A 
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LOGIC PRODUCTS 


COUNTERS 94/74192, 54/74193, LS192, LS193 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted. 


) 
+5 1 


V 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
— 30 to — 30 to — 30 to — 30 to 
HN +5 +1 + us 
—0.5 to — 0.5 to — 0.5 to ~ 0.5 to V 
+ Voc + Voc + Vee + Vec 


Input current 


Vout Voltage applied to output in HIGH output state 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Voc Supply voltage 


Vin HIGH-level input voltage 
L 


Mil 
V; LOW-level input voltage | Mil | 


lik Input clamp current 
lon HIGH-level output current 


lor LOW-level output current 
Com'| 
Ta Operating free-air temperature 


54/74192, °193 54/74LS192, °193 
PARAMETER TEST CONDITIONS! ; 3 UNIT | 
Typ | Min | Typ 
Voc=MIN, Viw=MIN, = | Mil | 2. 
Vou HIGH-level output voltage CC uae y 


= 

| com’ | | 

| 74s | | 

Voo= MIN, I= li = 
= 

= 

mane 

ieee 

ce 


za 


Vo. LOW-level output voltage 


; Vasey 

input voltage V,=7.0V 

I, HIGH-level input t Vac = MAX Ree 
“evel inout Curren = 

" : ee V,)=2.7V 


Short-circuit output Van= MAX | mil | -20 | -100 | mA _| 
vom fat HH 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = SV, Ta = 25°C. 


3. log is tested with VoyT= + 0.5V and Veco = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. Measure Ioc with Parallel Load and Master Reset inputs grounded, all other outputs at 4.5V and all outputs open. 
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LOGIC PRODUCTS 


COUNTERS 7 7 54 


174192, 54174193, LS192, LS193 
AC CHARACTERISTICS 1,=25°C, Voc=50V | > : 


C, = 15pF, R, = 4009 | C, = 15pF, Ry, = 2k UNIT 


cee [eee [| 
= Boe | meme | EP 
= Some | mmm | 
= erate et 

eee Lael =e 


NOTE 


Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, ts, pulse width or duty cycle. 


PARAMETER TEST CONDITIONS 


54LS/74LS 


PARAMETER TEST CONDITIONS Min 


: = 
. [70 
[70 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 
UNIT 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


AMP (V) 
90% 


Vcc Vcc 
* ° NEGATIVE 
PULSE 


PULSE 
GENERATOR 


ANP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS | eee INPUT PULSE REQUIREMENTS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for value. . 

Cy. = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zout of Pulse Generators. . 

D = Diodes are 1N916, 1N3064, or equivatent. 

'TLH: 'THL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


COUNTERS §4/74192, 54/74193, LS192, LS193 
AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS CLOCK TO TERMINAL COUNT DELAYS 
AND CLOCK PULSE WIDTH 


CPy or CPp 
CPy or CPp 


Tey or TCp 


Waveform 1 Waveform 2 


PARALLEL LOAD PULSE WIDTH, MASTER RESET PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, MASTER RESET TO OUTPUT DELAY & 
AND PARALLEL LOAD TO CLOCK RECOVERY TIME MASTER RESET TO CLOCK RECOVERY TIME 


i _JL  \ 
fd 
MR Vu Vu 
tw — 
L | Vu “4 
> trec > a 


Va vu Yn 


Mi 
CPy or CPp Vu 


btein= [rion | + tpn 
Qn Vm Vm On Vn 


Waveform 3 Waveform 4 


SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 


MM 


Vu ™ 1.5V for 54/74 and 548/748, Vay = 1.3V for §4LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 


Waveform 5 


APPLICATION 


8-BIT UPIOOWN COUNTER WITH PARALLEL LOAD 
DATA INPUT 


Do ODO, Og Dg 
UP CLOCK 
DOWN CLOCK 


PARALLEL LOAD 
RESET 


OUTPUT 


LOGIC PRODUCTS 


SHIFTREGISTERS 


54/74194, LS194A, $194 


e Buffered clock and 
control inputs 

e Shift left and shift right 
capability 

e Synchronous parallel and 
serial data transfers 

e Easily expanded for both 
serial and parallel 
operation 

e Asynchronous Master 
Reset 

e Hold (do nothing) mode 


DESCRIPTION 


The functional characteristics of the °194 
4-Bit Bidirectional Shift Register are indi- 
cated in the Logic Diagram and Function 
Table. The register is fully synchronous, 
with all operations taking place in less 


than 20ns (typical) for the 54/74 and 54LS/_ 


74LS, and 12ns (typical) for 54S/74S, mak- 
ing the device especially useful for imple- 
menting very high speed CPUs, or for 
memory buffer registers. 


The ’194 design has special logic features 
which increase the range of application. 
The synchronous operation of the device 
is determined by two Mode Select inputs, 
S,. and S,. As shown in the Mode Select 
Table, data can be entered and shifted 
from left to right (shift right, QgQ—Q,, etc.) 
or, right to left (shift left, Q,—Qb, etc.) or, 
parallel data can be entered, loading all 4 
bits of the register simultaneously. When 
both Sp and S,; are LOW, existing data is 
retained in a hold (do nothing) mode. The 
first and last stages provide D-type Serial 
Data inputs (Dsp, Ds.) to allow multistage 


PIN CONFIGURATION 
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4-Bit Bidirectional Universal Shift Register 


TYPE 


ORDERING CODE 


PACKAGES 


N74194N e¢ 
N74S194N 


TYPICAL SUPPLY CURRENT 
TYPICAL fax | (Total) 


COMMERCIAL RANGES 
Voc = 5V 5%; Ta =0°C to + 70°C 


N74LS194AN 


Plastic SO | N74Lst94aD~- N74st9aD | §=©=©——t~C~S™Y 


—_ ae 


MILITARY RANGES 
Voc = SV + 10%; Ta, = — 55°C to + 125°C 


° S54LS194AF 
$545 194F 


e SS4LS194AW 
$54S194W 


$54194G 


S54194W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
DESCRIPTION 


Inputs 


54/74 54/74S 54/74LS 


NOTE 


10Sul 


10LSul 


Where a 54/74 unit load (ul) is understood to be 40uA |jpy and — 1.6mA |), a 54/74S unit load (Sul) is 50pA I),4 and 
— 2.0mA |),, and 54/74LS unit load (LSul) is 20:A yyy and —0.4mA |), . 


shift right or shift left data transfers with- 
out interfering with parallel load opera- 
tion. 


Mode Select and Data inputs on the 54S/ 
748194 and.54LS/74LS194A are edge-trig- 
gered, responding only to the LOW-to- 
HIGH transition of the Clock (CP). There- 
fore, the only timing restriction is that the 


Mode Control and selected Data inputs © 


must be stable one setup time prior to the 
positive transition of the clock pulse. The 
Mode Select inputs of the 54/74194 are 


LOGIC SYMBOL 


Voc =Pin 16 
GND =Pin 8 


gated with the clock and should be 
changed from HIGH-to-LOW only while 
the Clock input is HIGH. 


The four parallel data inputs (D)-D3) are 
D-type inputs. Data appearing on Dp-D3 in- 
puts when Sp and S, are HIGH is trans- 
ferred to the Qo-Q, outputs respectively, 
following the next LOW-to-HIGH transi 
tion of the clock. When LOW, the asyn- 
chronous Master Reset (MR) overrides all 
other input conditions and forces the Q 
outputs LOW. 


LOGIC SYMBOL (IEEE/IEC) | 


LOGIC PRODUCTS 


SHIFT REGISTERS 


94/74194, LS194A, $194 


MODE SELECT—FUNCTION TABLE 


INPUTS OUTPUTS 


ners 
OPERATING MODE 
emfme[s.[s [ou [ou[o, [e.[a.[o,[ a, 
[resetioean idx fe x|xf x [x [xii 
Pre eo erine Po 


ES 
Shi |) | 
aoe TET STS 
'9 Heh) X Ao | a: Pa 
acs 


Pe ae) 


H =HIGH voltage level 

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L =LOW voltage level. 

| =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

d,(Q,) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to- 

HIGH clock transition. 

X =Don't care. 

| =LOW-to-HIGH clock transition. 

NOTES 

a. The HIGH-to-LOW transition of the Sg and S, inputs on the 54/74194 should only take place while CP is HIGH for 
conventional operation. 


TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT 
AND CLEAR SEQUENCES 


MODE 
CONTROL 
INPUTS 


SERIAL 
DATA 
INPUTS 


PARALLEL 
DATA 
INPUTS 


OUTPUTS 


CLEAR LOAD CLEAR 
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LOGIC PRODUCTS 


SHIFT REGISTERS 54/74194, LS194A, $194 


LOGIC DIAGRAM 


54/74194 
Dsp =: D, D2 
2 3 
e On (2) (3) (4) (5) 
hl. eh 
im > Ht 
ce sa 
MR ov ° 
Voc = Pin 16 nia me ae (12) 
_GNO=Pin 8 | Q3 


LOGIC DIAGRAM 
54S/74S194, 54LS/74LS194A 


D; D2 D3 
(4) (5) (6) 


ea ce |e Se SH 
Simtel 
: Oe 


’T96 9 | 


fac 
po fogs 
aS § Q, 
OCP 
Le 


Voc =Pin 16 
| GND=Pin8 


V 
ie 
lhe 
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LOGIC PRODUCTS 


SHIFT REGISTERS 


94/74194, LS194A, $194 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voltage 


[sas 
eS 


Vin Input voltage 


—~ 0.5 to — 0.5 to 
+55 + 7.0 

— 30 to 
+ 


~55 to +125 


lin Input current 


Voltage applied to output in HIGH 


Vout output state 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voitage 


Voc 


O 
oO 
g 


Vin HIGH-level input voltage 


Vin LOW-level input voltage 


Com’! 
Nik Input clamp current 


lon HIGH-level output current 


Mil 
| lo LOW-level output current 
Com’! 


Ta Operating free-air temperature 


| rm} Pia 
7 Dee eae 


O 
fe) 
g 


NOTE 
Vit = +0.7V MAX for 545 at Ta = + 125°C only. 


di 
oO 
on 
or 
> 
on 


—— 
5 


7 
— 0.5 to 
+ 5.5 


— 30 to ~— 30 to ~— 30 to — 30 to 
mA 
+ +5 + +5 


— 0.5 to 


nn 
pS 
= 
~N 
b 


1 


— 0.5 to — 0.5 to — 0.5 to 
+ 5.5 +7.0 + 5.5 


— 0.5 to —0.5 to —0.5 to Vv 
+ Voc + Voc + Voc 


0 to 70 


pf jo | fm | ec 
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LOGIC PRODU CTs 


SHIFT REGISTERS 5AI74194, LS194A, S194 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


3 | 54174194 54/74LS194A  54I74S194 
PARAMETER TEST CONDITIONS’ = — — ica U 
| yp 
y.. HIGH-level Voo= MIN, Viy=MIN, | Mil | 2. 
OH output voltage | Vi, = MAX, low = MAX 24 
Com’! 


Input clamp | 7 
Vik voltage Vee MUN 


Input current 
| atmaximum 
input voltage 


NO 
» 


[e) 
> 


NI] 
“Ni; Oo 


ie) 
aS 


LOW-level 
OL output voltage 


© 
is 
on 


© 
N 
on 


1 | | 1 | 
o> On 


| 
on 
“Ni 


| 
De) 


-" 
LOW-level mA 
input current mA 


3 
> 


| 
ah 
co 

| 
oa) 
~J 


m 

Go 
3 3 
Nh 
>) 


mA 


Supply current4 
CC (total) 


NOTES 

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc= Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. With all outputs open, Dj inputs grounded and 4.5V applied to So, Sj, MR and the serial inputs, loc is tested with a momentary ground, then 4.5V applied to CP. 
5. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS 1T, = 25°C, Voc = 5.0V 


0 
an 
oo 
a 
a 

> 


w ro) 
co ND 


< 
Q 
e) 

| 

= 

> 

~< 


_ 


54/74 54LS/74LS 
C, = 15pF, Rp, = 4000 | C,=15pF, R, = 2kQ 
25 


PARAMETER TEST CONDITIONS 


Maximum clock 
Tmax frequency waveform | 2 
tpiy Propagation delay 22 22 
tpy, Clock to output Wavelonuns 26 | 26 
Propagation dela 


NOTE 
Per industry convention, fraay is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


_ AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER 


tw(H) Clock pulse width, HIGH 
tw(L) MR pulse width, LOW Waveform 2 


ts Setup time, Data to Clock Waveform 3 

th Hold time, Data to Clock 
t.(L) Setup time LOW, S, to CP® Waveform 4 

t.(H) Setup time HIGH, Sy to CP 
th, Hold time, S, to CP Waveform 4 

tree Recovery time, MR to CP Waveform 2 25 


MHz 


54/74 54LS/74LS 54S/74S UNIT 


eater eranieenr enor een 


TEST CONDITIONS 


Waveform 1 


Nh 


20 
0 


2 
0 
30 
30 


'3 
o 
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LOGIC PRODUCTS 


SHIFT REGISTERS 


94/74194, LS194A, $194 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


| tlimax | 


CP _ fm \¥ fw \ 
Q 


Vu Va 
oo ty a 
#7 hae! tPLH | 
r,t. ae 4. o 
t ‘ 


Waveform 1 


DATA SET-UP AND HOLD TIMES 


Md 


7 
Wy 
Q 7 VM \ Vm 


Waveform 3 


Vig = 1.5V for 548/748; Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change predictable output performance 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 


MR So, S1(4) 
k ft Va 54174 ONLY 
tw —- 
_ trec 
So, S; Las 
Vu 54S/74S, 54LS/I74LS ey 
ce 
ton 
Q 
Vv 
x M / cP 


Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc VCC 


PULSE 
GENERATOR 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to ZoyT of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

trLH: ttHy Values should be less than or equal to the table entries. 


SETUP AND HOLD TIMES 
FOR Sp, AND S, INPUTS 


Waveform 4 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


9 
10% ov 


54LS/74LS 
54S/74S 
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LOGIC PRODUCTS © 


SHIFTREGISTERS 


54/74195, LS495A, S195: 


e Buffered Clock and 
Control inputs 

Shift right and parallel 
load capability 

J-K (D) inputs to first 
stage | 

Complement output from 
last stage e 
Asynchronous Master 
Reset | 


DESCRIPTION 


The functional characteristics of the '195 
4-Bit Parallel Access Shift Register are in- 
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari- 
ety of shifting, counting and storage appli- 
cations. It performs serial, parallel, serial- 
to-parallel, or parallel-to-serial data trans- 
fers at very high speeds. 


The ’195 operates on two primary modes: 
shift right (Q9>~Q,) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data en- 
ters the first flip-flop (Q9) via the J and K 
inputs when the PE input is HIGH, and is 
shifted 1 bit in the direction Q9—Q,—Q)— 
Q, following each LOW-to-HIGH clock 
transition. The J and K inputs provide the 
flexibility of the JK type input for special 
applications and, by tying the two pins 
together, the simple D type input for gen- 
eral applications. The device appears as 
four common clocked D flip-flops when 
the PE input is LOW. After the LOW-to- 
HIGH clock transition, data on the parallel 


PIN CONFIGURATION 
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4-Bit Parallel Access Shift Register 


ORDERING CODE 


PACKAGES 


NOTE 


TYPE TYPICAL fuax 


74S195 105MHz 


COMMERCIAL RANGES 
Vec = 5V +5%;T,a=0°C to + 70°C Voc = 5V + 10%; Ta = — 55°C to + 125°C 


N74LS195AD 


| - TYPICAL SUPPLY CURRENT | 


7O0mMA 


MILITARY RANGES 


S54LS195AW 


54/74LS 
1LSul 


Where a 54/74 unit toad (ul) is understood to be 40uA ly and ~ 1.6mMA 1), a 54/745 unit load (Sul) is 50uA 1,4 and 
— 2.0MA |j,, and a 54/74LS unit load (LSul) is 20uA Iy,4 and —0.4mA Ij. 


inputs (Dp-D3) is transferred to the respec- 
tive Qo-Q3 outputs. Shift left operation 
(Q,-—Q,) can be achieved by tying the Q, 
outputs to the D,_,; inputs and holding the 
PE input low. 


All parallel and serial data transfers are 
synchronous, occuring after each LOW-to- 
HIGH clock transition. The °195 utilizes 
edge-triggering, therefore, there is no 
restriction on the activity of the J, K, D,, 


LOGIC SYMBOL 


Voc = Pin 16 
GND= Pin 8 


and PE inputs for logic operation, other 
than the setup and release time require- 
ments. 


A LOW on the asynchronous Master Reset 
(MR) input sets all Q outputs LOW, inde- 
pendent of any other input condition. The 
MR on the 54/74195 is gated with the 
clock. Therefore, the LOW-to-HIGH MR 
transition should only occur while the 
clock is LOW to avoid false clocking on 
the 54/74195. 


LOGIC SYMBOL (IEEE/IEC) 


a 


'S, LS195 


1,2J 
1,2K 
1,2D 
1,20 


LOGIC PRODUCTS 


SHIFT REGISTERS 94/744195, LS195A, $195 


LOGIC DIAGRAM 


0; Do 


(5) (6) 


(9) 
.P 


ee ee 
ree Se (ee ae 


Voc = Pin 16 
GNO = Pin 8 
« 54/7419 only (12) (11) 


Q3 Q3 


MODE SELECT—FUNCTION TABLE 


OPERATING MODES 


x 


pore 
mM KK KI XK 
peraln 


INPUTS OUTPUTS , 
Shift, Set First Stage 
Shift, Retain First Stage 
L = LOW voltage level. 
h = HIGH voitage level one setup time prior to the LOW-to-HIGH clock transition. 


| wa | ce | Pe | se | KT om | om | ow | om | | | 
Shift, Reset First Stage 
Shift, Toggle First Stage 
Paralle! Load ee ee ee ee 
H = HIGH voitage level. 
X = Don't care. 
1 = LOW voitage level one setup time prior to the LOW-to-HIGH clock transition. 
dn (Gn) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition. 
1 = LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER [ss _ [sas [ss [mi] mas [ms] ont 
+1 1 


0 
V -0.5to | -—0.5 to ~0.5to | -—0.5to -05to | -—05to V 
IN + 5.5 + 7.0 + 5.5 + 5.5 +7.0 + 5.5 
V, Voltage applied to output in HIGH - 0.5 to — 0.5 to — 0.5 to - 0.5 to — 0.5 to — 0.5 to Vv 
OUT output state + Voc + Voc + Voc + Voc + Voc + Voc 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


Input voitage 


0 0 
5 5 


° 
ry 


4-355 


LOGIC PRODUCTS 


SHIFT REGISTERS | 94/74195, LS195A, S195 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER Min | 
u voltage 
Ce pply v g Com’ 


| Nom | 
| 5.0 | 
| 5.0 | 

Vin HIGH-level input voltage 2.0 on an 
aE 
ees 


Vie LOW-level input voitage 


lik Input clamp current 


Oo 
towne fet tbe | P|] 


Ee aoe eee rm ee ee ee ee 
jcomi | o | | 7m fof} fm }o} fmt | 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


HIGH-level Vec=MIN, Viy=MIN, | Mil | 24 | 3 


OH output voltage 
Vec= MIN, In, = MAX | Mil | 
Vit=MAX | 1) Zama 74LS 


Voc= MIN, = lik 


V 


V LOW-level 
OL output voltage 


jo2s | oa | | | 

fee fee feef 

ref | oe 

a 
eae a 


Input clamp 
IK voltage 


Input current V) = 5.5V 
I, at maximum Voc = MAX 
input voltage V\= 7.0V 


V 


ee ee ee oe ee eae 
“ef [=a [=| [= woof 0] [100] ma 
Pepe | [ela] [~]% [ma 
Dae fe fp fap | | [ma 

NOTES 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = SV, Ta = 25°C. 

. log is tested with Voy = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

. With all outputs open, PE grounded, and 4.5V applied to the J, K, and Data inputs, loc is measured by applying a momentary ground, followed by 4.5V to MR, and then amomen- 
tary ground, followed by 4.5V to clock. 


Short-circuit 
OS output current? 


Supply current4 
CC (total) 


Wr 


> 
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LOGIC PRODUCTS 


SHIFT REGISTERS 54/74195, LS195A, S495 
AC CHARACTERISTICS 1, = 25°C, Veo =5.0V 


PARAMETER 
Maximum clock 
teLH Propagation delay 22 
tpy, Clock to output everenn 26 
Propagation delay 
toy MR to output Waveform 2 30 30 18.5 
NOTE 


TEST CONDITIONS 


54/74 54LS/74LS 54S/74S 
UNIT 
MHz 


Per industry convention, fyyayx is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voo=5.0V 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS MASTER RESET PULSE WIDTH, 
AND CLOCK PULSE WIDTH MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 


nema 


Vu Vu Vu 
CP ~— ts —. tw | 
w —_—— 
ae 'PLH Bod al Nae 
: Va Vu ce Va 
( t 
ton 
Q ——T7 Ve —-_— 
Waveform 1 Waveform 2 
DATA SET-UP AND HOLD TIMES SETUP AND HOLD TIMES 


PARALLEL ENABLE TO CLOCK 


MMs BML sod eee aa ee 


Q # Vn \ Vm 


Waveform 3 Waveform 4 


Vy = 1.5V for 54/74 and 54S/74S; Vy = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


SHIFT REGISTERS 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


vec vec 


PULSE 
GENERATOR 


DEFINITIONS 
Ry = Load resistor to Voc; see AC CHARACTERISTICS for vatue. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for.value. 
Ry = Termination resistance should be equal to Zqu7 of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivatent. 
triw trHL Values should be less than or equal to the tabie entries. 
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54174195, LS495A, $495 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 
POSITIVE | 
PULSE 


10% 
tw 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


errrre INPUT PULSE REQUIREMENTS 
Amplitude | Rep. Rate | Pulse Width 


[sare [are seine [em [7 | 


54LS/74LS 3.0V ; IMHz 


[sess [sav [wir | somne [ane [aon 


LOGIC PRODUCTS 


COUNTER 94/74LS197 
Presettable 4-Bit Binary Ripple Counter 
* High speed 4-bit binary 


counting 

Asynchronous parallel 
load for presetting 
counter 

Overriding Master Reset 
Buffered Qo output drives 
CP, input plus standard 
fan-out 


DESCRIPTION 


The '197 is an asynchronously presettable 
binary ripple counter partitioned into 
divide-by-2 and divide-by-8 sections with 
each section having a separate Clock 
input. State changes are initiated in the 
counting modes by the HIGH-to-LOW tran- 
sition of the Clock inputs, however, state 
changes of the Q outputs do not occur 
simultaneously because of the internal 
ripple delays. Designers should keep in 
mind when using external logic to decode 
the Q outputs, that the unequal delays can 
lead to decoding spikes, and thus a de- 
coded signal should not be used as a 
strobe or clock. The Qo flip-flop is trig- 
gered by the CP, input while the CP, input 
triggers the divide-by-8 section. 


The device has an asynchronous active- 
LOW Master Reset (MR) input which over- 
rides all other inputs and forces all out- 


PIN CONFIGURATION 


74LS197 40MHz 


ORDERING CODE 


COMMERCIAL RANGES 

Voc = 5V +5%; Ta =0°C to + 70°C 
[GeamicoPe{ CS 
[Fiatpack [| 


16mMA 


MILITARY RANGES 
Voc = 5V + 10%; Ta = — 55°C to + 125°C 


S54LS197F 
S54LS197W 


NOTE 


10LSul 


Where a 54/74LS unit load (LSul) is 20zA |y,4 and —0.4mA I, . 


puts LOW. The counter is also asynchro- 


nously presettable. A LOW on the Parallel 
Load (PL) input overrides the Clock inputs 
and loads the data from parallel Data (Dy- 


LOGIC SYMBOL 


Voc = Pin 14 
GND= Pin 7 


D3) inputs into the flip-flops. The counter 
acts as a transparent latch while the PL is 
LOW and any change in the D, inputs will 
be reflected in the outputs. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


COUNTER _ 54/74L$197 


LOGIC DIAGRAM : | COUNT SEQUENCE 


2 eee ea Eee eee 
TIrrereA~ADtreatrtrreitiircere 
AD Gd peace CO seamen Clan ccaemes Sr cams Gl eens Ge pce Gl paces Eee 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


() =Pin Numbers 


Vcc = Pin 14 


GND= Pin 7 NOTE 


1. Qo connected to input CP,; input applied to CPo. 


MODE SELECT— ABSOLUTE MAXIMUM RATINGS (Over operating eadit temperature range 
FUNCTION TABLE unless otherwise noted.) 


OPERATING INPUTS OUTPUT PARAMETER 54LS 74LS 
Vin Input voltage —0.5 to +5.5 -0.5 to +5.5 V 


mA 


Voltage applied to output | 
VouT in HIGH output state TOO Oe Nee: a 0-904 Nice ¥ 


° 


UNIT 


H = HIGH voltage level 

L = LOW voltage level! 

X = Don't care 

| = HIGH-to-LOW Clock transition 


Zz 
> 
DO 
Cc 
-— 
i?) 
Cc 
“ 
x 
@ 
3 
_ 
| 
Ww 
>) 
~ 
ce) 
+ 
—_ 
| 
(e) 
fo) 
—_ 
° 
+ 
—_ 


RECOMMENDED OPERATING CONDITIONS 


a aa ee Sr ean ee 
a we 
Ce eee neeeee Oc 


low HIGH-level output current ee Sia, 


. Seiisai tae a 
[com 
Ta Operating free-air temperature pg 


4-360 


+ 
—_ 
NO 
on 
° 


: 
So 


LOGIC PRODUCTS 


CORINA AEE EI EMO AEN ATER 


COUNTER | 94/7 4LS197 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! Ea oa UNIT 

: ee Vec= MIN, Viy= MIN, Vi. = MAX, Mil 2.5 34 | rT 
OH -level output voltage aoe en cecere inne 
| MAX me 0.25 | o4 [| ve | 
i Vec = MIN, Vin = MIN, OL= ae oe DF a ee ee 
LOW-level output voltage Vi, = MAX = Com't ae __ 0.35 
Input clamp voltage Voc = MIN, 1) = Ix 
| Input current at maximum Vaca MAX. V,= 5.5V MRP E. nocaa tae ee Ne Oe 
second UOC ceuk aia MA, CP,, CP, 
Wy HIGH-level input current Veco = MAX, V,= 2.7V att aE LAS Rees oy eae: Capon te : 

MA, CP. CPi | | 40 | A 
Doda | = 0.4 

MR input mA 
lie LOW-level input current Voc = MAX, V, = 0.4V —— RESO MERE ANS Meroe een me Eeericeten ns | -08 | mA 


Short-circuit output 


3 — 100 mA 
current 


pe) 
Oo 


ee Supply current4 (total) Voc = MAX 16 27 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyt = +0.5V and Voc = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Icc with all inputs grounded and all outputs open. 


AC CHARACTERISTICS 1, = 25°C, Veg =5.0V 


54LS/74LS 


7 na AAR ASA hemnAD ORAL MW 


PARAMETER TEST CONDITIONS 


7 CP, 30 
f max Maximum count frequency Waveform 1 °c woe a 
1 
teLH Propagation delay W 
rr aveform 1 
teye CPo to Qo wares . 


teLH Propagation delay 
tPHL CP, to Q, 


tei Propagation delay 
teye CP, to Q> 
teLH Propagation delay 
teyt CP, to Q; 
teLH Propagation delay 
teHL Data to output 


Waveform 1 


Waveform 1 


Waveform 2 


teLy Propagation delay 
teHL PL to output 


Propagation delay — rn 
‘PHL MR to output Waveform 4 


Waveform 3 


Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on ty, tr, pulse width or duty cycle. 
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LOGIC PRODUCTS 
COUNTER 
AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER 
tw Clock pulse width 


ts(L) Setup time LOW Data to PL 


t,(L) Hold time LOW Data to PL 


tie Recovery time MR to CP 


ae Recovery time PL to CP 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


Waveform 1 


PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 
PARALLEL LOAD TO CLOCK RECOVERY TIME 


PL \ Vm f Vm 
— = 
— 
> a a eee 
tPLH 
AND 
tPHL 


Waveform 3 


TEST CONDITIONS 


Waveform 1 


20 


Waveform 5 


Waveform 5 


54/7 ALS197 


54LS/74LS 


are 
es 
Fea eee 
i ol ae 

a aes 
<r ae wren 
a ae ae 
re 


PARALLEL DATA TO OUTPUT DELAYS 


Waveform 2 


MASTER RESET PULSE WIOTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 


MR Vn Vu 


tw—— 


Riad 
Q \ Vm / 


Waveform 4 


seit 


DATA SETUP AND HOLD TIMES 


PL Vu 


MAM 


ops Vi: 


Waveform 5 


Vag = 1.5V for 54/74 and 54S/74S; Vy = 1.3V for S4LS/74LS. 
The shaded areas indicate when the input is permitted to change tor predictable output performance 
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LOGIC PRODUCTS 


COUNTER §4/74LS197 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


90% 


Vcec vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 

Ri, = Load resistor to Voc; see AC CHARACTERISTICS for value. | Amplitude | Rep. Rate lake 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERI!S- | saa | ov. | MHz =| — S00ns— | 7m | 7s | 
TICS for value. 

Ry = Termination resistance should be equal to Zqyry of Pulse Generators. S4LS/74LS | _30v | iMHz | S00ns | 15ns | éns | 


D = Diodes are 1N916, 1N3064, or equivalent. 
triw: trHe Values should be less than or equal to the tabie entries. 
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LOGIC PRODUCTS 


SHIFT REGISTER 


54/74199 


e Buffered clock and 
control inputs | 

e Shift right and parallel 
load capability 

e Fully synchronous data 
transfers 

e J-K (D) inputs to first 
stage 

e Clock enable for hold (do 

~ nothing) mode 

e Asynchronous Master 
Reset | 


DESCRIPTION 


The functional characteristics of the ’199 
8-Bit Parallel-Access Shift Register are in- 
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari- 
ety of shifting, counting and storage appili- 
cations. It performs. serial, parallel, serial 
to parallel, or parallel to serial data trans- 
fers at very high speeds. 


The '199 operates in two primary modes: 
shift right (Qg-Q,) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data 
enters the first flip-flop (Q,)) via the J and K 
inputs when the PE input is HIGH, and is 
shifted one bit in the direction Qqa—Q,—Q, 
following each LOW-to-HIGH clock transi- 
tion. The J and K inputs provide the flexi- 
bility of the J-K type input for special ap- 


PIN CONFIGURATION 
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8-Bit Parallel-Access Shift Register 


TYPE TYPICAL fax TYPICAL SUPPLY CURRENT 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGES 
Voc =5V +5%; Ta =0°C to + 70°C 


MILITARY RANGES 
Voc =5V + 10%; Ta = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


DESCRIPTION 54/74 


A 54/74 unit load (ul) is understood to be 40ynA I),y AND — 1.6mA Ii. 


plications and, by tying the two pins to- 
gether, the simple D-type input for general 
applications. The device appears as eight 
common clocked D flip-flops when the PE 
input is LOW. After the LOW-to-HIGH 
clock transition, data on the parallel in- 
puts (Do-D7) is transferred to the respec- 
tive Qo-Q; outputs. 


All parallel and serial data transfers are 
synchronous, occuring after each LOW-to- 
HIGH clock transition. The °199 utilizes 
edge-triggering, therefore, there is no 


restriction on the activity of the J, K, D,, 
and PE inputs for logic operation, other 


LOGIC SYMBOL 


11-qiCE 
R Qo Qy Qg Q3 Q4 Qs Qg Q7 


14 4 6 8 10 15 17 19 21 


Voc = Pin 24 
GND = Pin 12 


than the setup and release time require- 
ments. 


The clock input is a gated OR structure 
which allows one input to be used as an 
active-LOW Clock Enabie (CE) input. The 
pin assignment for the CP and CE inputs 
is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition 
of CE input should only take place while 
the CP is HIGH for conventional opera- 
tion. 


A LOW on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all bit 
positions to a LOW state. 


LOGIC PRODUCTS 


SHIFT REGISTER 54/74199 


LOGIC DIAGRAM MODE SELECT—FUNCTION TABLE 
OPERATING 

MODES |MR {CP |CE|PE|J[K| 0, | Q, Q, +++ Qs Q, 
Reset ( | Reset (clear) | |Reset (clear) | L | X | X | xX |X|X| X | LL cee PL Levwe LOL | L 


Shift, Set 

eter Tel [ Pbpb deere 6 
Shift, Reset 

ce le eee 
Shift, Toggle 

Pratstene [ML tt ER [mt] x [ao a0 eee as a6 
Shift, Retain 

Bl ee 


[Parallel Load] H [1 | 1 | 1 [X{X[da]do dy -** de dy | 


Hold (a) 
Voc = Pin 24 


ee H =HIGH voltage level steady state. 

() =Pin numbers h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L =LOW voltage level steady state. 

| =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X =Don't care. 

dy(q,) = Lower case letters indicate the state of the referenced input (or output) one 4 


REPEATED 
5-TIMES 


setup time prior to the LOW-to-HIGH clock transition. 
1! =LOW-to-HIGH clock transition. 
NOTE __ 
a. The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conven- 
tional operation. 


TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 


PARALLEL 
DATA 
INPUTS 


OUTPUT 


Oe Te a ee er ees 


|~<—_—_—_ seRrIAL sHiFT——__—_>| — |}~«—————— SERIAL SHIFT» 


LOAD 
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LOGIC PRODUCTS 


SHIFT REGISTER > Bee 5474499 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Supply voltage 


Vous | Voltage applied to output in HIGH output state 
Ta | Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


a | 54/74 


Supply voltage 

ae eae ea, Is Fee a Bee es 
2 AR PINE ES! DT 
come ee ee oe ee ae a 
ae ee ee 
pom | 0 | | 7 | oc 


> 
on 
int 


< 


HIGH-level input voltage 


< 


< 


LOW-level input voltage 


< 


LOW-level output current 


Ta Operating free-air temperature 


PARAMETER TEST CONDITIONS' 
Veco = MIN, Vig= MIN, Vip = MAX 
. H!IGH-level output volta cc orga ol 


Vec= MIN, Vin= = MIN, Vii= MAX, 


LOW-level output voltage | lo, = MAX a 


Input clamp voltage Vec= MIN, l= Ix a aa re 


Input current at maximum 
I input voltage Voc = MAX, V, = 5.5V ' mA 


HIGH-level input current Voc = MAX, Vi= 2.4V 
LOW-level input current Vee= MAX, V, = 0.4V 


Short-circuit output 
current? 


Supply current? (total) Voc = MAX 


NOTES 
1, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = SV, Ta = 25°C. 


3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. Measure log with K, J and D inputs at 4.5V, momentary ground clock, then apply 4.5V, ground CE, MR and PE. 


Voc a MAX 
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LOGIC PRODUCTS 


SHIFT REGISTER 94/744199 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


Maximum clock 


frequency Waveform 1 


Propagation delay 


Clock to output Waveform 1 


Propagation delay 


MR to output Waveform 2 


Per industry convention, fryyax is the worst case of the maximum device operating frequency with no constraints on 
te, te, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS cal UNIT 


[wR pulse wien] Waveform [20 
t. i 
th ime, 
; 
h ime, 


| Max | 

a eee 

| eee 

a Bae 

/K es 

Setup time, CE to clock Waveform 3 ae ns 

, Pi ncaa 
teen 

Rneecnanel 


ns 
ns 
ns 


t Setup time, PE to clock Waveform 3 ns 
t Hold time, PE to clock Waveform 3 ae 
tz. Recovery time, MR to clock Waveform 2 


AC WAVEFORMS 


ns 
ns 


CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 


Vig = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for S4LS/74L8. 


The shaded areas indicate when the input is permitted|to change for predictable performances. 


a may change only from HIGH to LOW while CP is LOW. 


FWA ATT — HTT” = KS 


= tg(L) ty(L)—> tg(H) = ty{CP) 


—H}<— th #0 —ej<— th = 0 th #0 


siasLigrieisa dat died ts ie ene TNh 16 “Wik 77» COO 


te(L) t.(H)-—> 
Waveform 1 re Peer s( eo 


ie Cones AS ae MMM MMMM 
» TUE 


Vu Vu bay 
8 
Ce ed eed th =0 
tw 
tree —> JK Vu Vou Vu 


CONDITIONS; MR = HIGH 


Waveform 3 


Waveform 2 
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LOGIC PRODUCTS 


SHIFT REGISTER | | 54174199 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
80% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


DEFINITIONS FAMILY 
Amplitude | Rep. Rate 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V | amHz | s00ns | 71 
TICS for value. 

Ry = Termination resistance should be equal to Zour of Pulse Generators. S4LS/74iLS 3.0V eS aw 

D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S cee eee 
trLH: ttH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


“MULTIVIBRATOR 


54/74224 


e Pulse width variance is 
typically less than +0.5% 
for 98% of the units 

e The ’221 demonstrates 
electrical and switching 
characteristics that are 
virtually identical to the 
"121 one-shots 

e Pin-out is identical to the 
"1423 

e Overriding Reset 
terminates output pulse 

e B input has hysteresis for 
improved noise immunity 

e Maximum pulse width: 
54221: 21 seconds 
74221: 28 seconds 


DESCRIPTION 


The ’221 is a cual monostable multivi- 
brator with performance characteristics 
virtually identical to those of the °121. 
Each multivibrator features an active LOW 
going edge input (A) and an active HIGH 
going edge input (B), either of which can 
be used as an Enabie input. 


Pulse triggering occurs at a particular voit- 
age level and is not directly related to the 
transition time of the input pulse. Schmitt- 
trigger input circuitry (TTL hysteresis) for 
the B input allows iitter-free triggering 
from inputs with transition rates as slow 
as 1 volt/second, providing the circuit with 
excellent noise immunity of typically 1.2 
volts. A high immunity to Voc noise of 
typically 1.5 volts is also provided by inter- 
nal latching circuitry. 


PIN CONFIGURATION 


Dual Monostable Multivibrator 
TYPICAL PROPAGATION 


TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V + 5%; Ta = O°C to+ 70°C | Veco = 5V + 10%; Ta = -55°C to + 125°C 


Plastic SO N74221D 


Ceramic DIP $54221F 


Flatnack $54221W 


FUNCTION TABLE 


(Each monostable) 


OUTPUTS 


INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 


| PINS | DESCRIPTION 
a Fe | tapute | aut 


>| 


In addition, see description and 
switching characteristics. 


eigen NOTE 
H = HIGH voitage level A 54/74 unit load (ul) is understood to be 40yA 1),, and 
L =LOW voitage level! -— 1.6mA |), . 
X =Don’t care 
! 


= LOW-to-HIGH transition 
| = HIGH-to-LOW transition 
JL = One HIGH-level pulse 


a F = One LoW-evel pulse TURES by choosing appropriate timing 


components. With R,,,;= 2kQ and C,,,=0, 
Once fired, the outguts are independent of an output pulse of typically 30 nanosec- 
further transitions of the A and B inputs onds is achieved which may be used as a 
and are a function of the timing compo- dc triggered reset signaij. Qutput rise and 
nents. The output pulses can be termi- fall times are TTL compatible and inde- 
nated by the overriding active LOW Reset pendent of pulse length. 

(Rp). Input pulses may be of any duration 

relative to the output puise. Output pulse Pulse width stability is achieved through 
length may be varied from 35 nanosec- internal compensation and is virtually in- 


onds to the maximums shown inthe FEA- dependent of Veco and temperature. In 
(Continued} 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc =Pin16 Cex, =Pins 14,6 | 
GND=PIn® Coxt/Rgxp = Pins 15,7 


LOGIC PRODUCTS 


MULTIVIBRATOR a 54174224 


DESCR | PTION (Continued) 


most applications, pulse stability will only OUTPUT PULSE WIDTH vs TIMING RESISTOR VALUE 
be limited by the accuracy of external tim- 
ing components. 


Jitter-free operation is maintained over 
the full temperature and Voc ranges for 
more than six decades of timing capaci- 
tance (10pF to 10xF) and more than one 
decade of timing resistance (2kQ to 30k 
for the 54221 and 2kQ to 40kQ for the 
74221). Throughout these ranges, pulse 
width is defined by the following relation- 
ship: (see Figure A) 


tw (Out) =0.7Co,4Rext 


In circuits where pulse cutoff is not criti- 
cal, timing capacitance up to 1000uF and 
timing resistance as low as 1.4kQ2 may be 
used. 


£ 
antl 
2 
> 
@ 
AY 
3 
O. 
eet 
5 
a 
Saal 
5 
i 
~ 
5 
= 
> 
eat 


NU 
ALT 


Pin assignments for these devices are 
identical to those of the '123 so that the 
'221 can be substituted for those products 
in systems not using the retrigger by 


merely changing the value of R,,, and/or 
omer Rext—— Timing Resistor Value—k° 


Figure A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 
sr 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


Input clamp current 
HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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LOGIC PRODUCTS 


MULTIVIBRATOR | 94/74224 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' ae ae UNIT 
Ag een a threshoid = 
egative- gene threshold | 
we verww  fe 
4 
HIGH-level output voltage Voc = MIN, lon = MAX (ea Es ee 
Com 2a | oa || Vid 


stone fat EP 
Pea nce eee Pe I an 


Input current at maximum _ - 
=e erumvenee [ff # 
Ai nput 
HIGH-level input current Voc = MAX, V,= 2.4V “| eee 
Ro | a ee ee —— 


ee ee eee 


current? 


| Quiescent | 
Supply current (total) Voc = MAX Triggered bones ml 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. : 

3. log is tested with Voyy= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V | | 
a 


PARAMETER TEST CONDITIONS —Fik = 15pF, le 4000 


teLH Propagation delay Waveform 1 
teu A input to Q & Q output Coxt= B0PF, Reyt = 2k 
teLy Propagation delay Waveform 2 
teHt B input to Q & Q output Coxt= BOPF, Rey, = 2k2 


tery Propagation dela Waveform 3 
teu Rp input to Q & Q output Coxt= BOPF, Reyp= 2kQ 


tw Minimum output pulse width Coxt = OPF, Roxy = 2kO 
Coy, = BOPF, Reyt = 2kQ 
tw Output pulse width 
| Cox HF, Re = 10K@ | 85 


AC SETUP REQUIREMENTS 1, = 25°C, Vcc =5.0V 


PARAMETER TEST CONDITIONS Ee UNIT 


Minimum input pulse width to trigger Waveforms 1 & 2 | 50 | 
Minimum Reset pulse width Waveform 3 (a es eee ee 
Sg ae ee! aA LT 


Rext External timing resistor range 


External timing capacitance range 


Output duty cycle 
Seni Rext = Rext(MAX) Sonncanaat tis 


Coxt 
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Shortelreult output wi [= | | -s a | 


LOGIC PRODUCTS 


MULTIVIBRATOR 94/74224 


AC WAVEFORMS 


PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, ~ PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS AND INPUT AND OUTPUT PULSE WIDTHS 


Waveform 1 Waveform 2 
Vu = 1.5V for 54/74 and 54S/74S; Vu = 1.3V for 54LS/74LS 


DIRECT RESET DELAYS AND RECOVERY TIME 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
vec 
? NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


FAMILY INPUT PULSE REQUIREMENTS | 
. Ampili Rep. R Pulse Width | t t 

R, = Load resistor to Voc; see AC CHARACTERISTICS for value. bl bisa ibis 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zqyt of Pulse Generators. S4LS/74LS 
D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 1MHz 
tTLH: trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


BUFFERS 


54/74LS240, 54/74LS241, $240, $244 


FUNCTION TABLE, ’240 


H = HIGH voltage level 

L =LOW voltage level 

X =Don't care 

(Z) = HIGH impedance (off) state 


PIN CONFIGURATION 


°240 Octal Inverter Buffer (3-State) 
°241 Octal Buffer (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
MILITARY RANGES 


COMMERCIAL RANGES 
Voc = 5V + 5%; Ta = 0°C to + 70°C Vec = 5V + 10%; Ta = -55°C to + 125°C 
Bmeiebie N74LS240N ¢ N74S240N 
pg N74LS241N © N74S241N 
Santas N74LS240D e N74S240D 
N74LS241D ¢ N74S241D 
Ceramic DIP S54LS240F ¢ S54S240F 
i S54LS241F ¢ S54S241F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[ps «df —ibeSGRIPTION [ewes | arais 


NOTE 
A 54/745 unit load (Sul) is 504A Iy,4 and — 2.0MA |), and a 54/74LS unit load (LSul) is 204A I),y and —0.4MA Ihr. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


BUFFERS te 54/74LS240, 54/74LS244,, $240, $244 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


| PARAMETER : 
7.0 


Vv Inout voltage . — 0.5 to -— 0.5 to -— 0.5 to 
= ainneieites +7.0 +55 +7.0 
) —0.5 to —0.5 to —0.5 to 


Ta Operating free-air temperature range -— 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER | 


[ss | 45 
me 


Supply voltage 


Voc 
Vin 


HIGH-level input voltage 


Vit LOW-level input voltage 


Nix input clamp current 


lon HIGH-level output current 
| Com'| 
lot LOW-level output current . 
Com’| 


Ta Operating free-air temperature . 
| Com’! 


External resistance between any input or Veo 
and ground 7 a 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 3-STATE OUTPUTS 


O 
° 
E 


AMP (V) 


90%4 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


Closed 
Open 
Closed 
Closed 


Vy = 1.3V for S4LS/74LS; Viy = 1.5V for all other TTL families. 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
Ci, =Load capacitance inciudes jig and probe capacitance; see AC 


INPUT PULSE REQUIREMENTS 
ampinade | op. Rate | Pate wien | tran | Fn] 


CHARACTERISTICS for value. 
Ry=Termination resistance should be equal to Zour of Pulse save {| 30v. | siMHz =| ~~ S00ns_ | 7ns_| 7ns | 
Generators. 


} S4LS/74LS 


548/748 


= Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1kQ for 54/74, 548/748, Ry = Skf for 54LS/74LS. 
tTLH: trH_ Values should be less than or equal to the table entries. 


| gov | imitz | s00ne | ssne | ns | 
| soy | sts [scons | 2ne | 2.50 | 
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LOGIC PRODUCTS 


BUFFERS 94/74LS240, 54/74LS2441, S240, S244 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted. 


PARAMETER TEST CONDITIONS! Se Tees tnt, PANS tea 
a 


AV; Hysteresis (V7, -Vr_) Voc = MIN 


Max 
ce el 
Voc = MIN, Vin= MIN, Vi, = 0.5V, pao} | |v 


lon = MAX 
EEE 


paar Te 
reer 


lop = MAX 


Vix Input clamp voltage Voc= MIN, t= a 


Off-state output current, Voc = MAX, Vii = MIN, 
0ZH HIGH-level voltage applied Vi = MAX 
Off-state output current, Voc = MAX, Vi = MIN, 
O2L LOW-level voltage applied Vi, = MAX 


ie a= 
hie LOW-level input current Voc = MAX 


Voc = MAX 


CCH 
CCL "LS240 Mil & Com’ 
CCH 
CCL ’LS241 Mil & Com’ 


| 
ech Com'| 
loc Supply current? (total) Voc= MAX | loc. | 'S240 
Com’! 
| 
ocd Com’! 
| 
oe Com’! 
| S241 
wae Com’| 
| 
wee Com'| 
NOTES 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = 5V, Ta = 25°C. 

. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

- loc is measured with outputs open. 


a 


NIT 


Cc 


mo 1|oO 
OQ | 


Vox HIGH-level output voltage 


Vo, LOW-level output voltage 


taal 
ote 
5] | | 05s | 
ae ee (eee 
pane 
ee Oe 
ae eae 
ee ae 
ar Ee, 
ee Ee 
a ae 
|| 50 | 
mee Set 
[a | 800] 
aa 
Law 
fea 
Rest 
Ea 
cae 
ees 
| 80 _| 
| 80_| 


ro) 


Short-circuit output 
current? 


' 
MPa; Sai rol = o nm} o om) ma 
~ nN 


De Pe ae Pe 


[00 [150 [ma 
[00 [45 [ma | 
[00 [150 
Css [a7 [ma] 
[35 [960 ma 
[20 [970 [ma 
[20 [a0 [ma 


WypMims_MT_RMI a + 
MININ| Stal N I 
Le) 


oO oO 
N N 


on} & 


wn 


> 
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LOGIC PRODUCTS 


BUFFERS 94/74LS240, 54/74LS244, $240, $244 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


S54LSI74LS 548/748 


_ PARAMETER TEST CONDITIONS 
high Propagation delay Waveform 1, '240 
PHL 
hi Propagation delay Waveform 2, '241 
PHL eater 
tpz, Enable to HIGH Waveform 3 
$241 
tpz_ Enable to LOW Waveform 4 
tpyz Disable from HIGH Waveform 3, C, = 5pF 
tp_z Disable from LOW Waveterm 4, C, = 5pF 


AC WAVEFORMS 


HOI A ROS 


WAVEFORM FOR INVERTING OUTPUTS 


Waveform 1 Waveform 2 
3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND D:iSABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 
a Ree aorta OE ; 
Pee PANG tee 1 OE ; 
oo I~? c = tpzi —TplZ 
Yay -Vag a =1.5V Y&Y Vm =1.5V 
ea reareene ca ees 
l_ o.sv 
Waveform 3 Waveform 4 


Vi = 1.3V for 54L.S/74LS, Viy = 1.5V for all other TTL families. 


ERT LSI TET CANINES ETNARO ILM EEA HANANE 
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LOGIC PRODUCTS 


TRANSCEIVERS | 94/74LS242, LS243 


"242 Quad Inverting Transceiver (3-State) 
°243 Quad Transceiver (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURENT 
DELAY (Total) 


74LS242 


74LS$243 


FUNCTION TABLE, ’242 


INPUTS INPUT/IOUTPUT 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Plastic DIP. | N74LS242N*N74LS243—N [| 
Ceramic DIP | N74LS242F * N74LS243F S54LS242F ©  S54LS243F 


Flatpack te ee S54LS242W © S54LS243W 


INPUTS INPUT/OUTPUT 
B=A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION 54/74LS 


H = HIGH voitage level NOTE 
L. = LOW voltage level Where a 54/74LS unit load (LSul) is 20pA I),4 and —0.4mMA |j,. 
(Z) = HIGH impedance (off) state 
(a) = This condition is not allowed due to excessive cur- 
rants. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


lin 
ov 
C 


Input current —30 to +1 — =~30 to +1 m 
Vout Voltage applied to output in HIGH output state —0.5 to + Voc -—0.5 to + Voc a aa 
Ta Operating free-air temperature range — 55 to +125 0 to 70 [see 


NOTE 
Vin limited to + 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


low HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vcc Voc 


AMP (V) 
90% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


Ry = Load resistor to Voc: see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyy of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064. or equivalent. 

Ry = 1ki) for 54/74, 54S/74S. Ry = Sk? for S4LS/74LS. 

'TLH: 'THy Values should be less than or equal to the tabie entries. 
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LOGIC PRODUCTS 


TRANSCEIVERS 94/74LS242, LS243 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


Voc = MIN, Vin = ane Vir = 0.5V, lon = MAX 
Von HIGH-level output voitage 
Vec= MIN, Viy= MIN, var MAX, low = —3mA 


ns Ke ae 
Vo. LOW-level output voltage | Voc=MIN, Viq=MIN, Vip=MAX | ° fcomt| ss {035 | of | ov 
Leceiann [ras [Peas oe [ov 


Off-state output current, = - ea - 
lozH HIGH-level voltage applied Me te ee Sf fo] a 
A 


Off-state output current, 
loz. LOW-level voltage applied Voc = MAX, Vin = MIN, Vip = MAX, Vo = 0.4V 


= 7.0V OE,, OE, inputs 
= = MAX, V,=2.7V 


A inputs 
OE,, OE,g= Vii= = MAX 


ly,  LOW-level input current Voc = MAX, V,= 0.4V B inputs 
OE,, OEg=Vj4= MIN 


| OE,,OEginputs | OE, inputs a oe te 
Short- : it 
=e tet tate 
| loc Outputs HIGH Outputs | loc Outputs HIGH 
ee 
cc Supply curen* ota | Vec= Max j —S62 SRE STE Te oot ee 
| loch Outputs HIGH | 
a (a 
| lec Outputs OFF | Outputs | lec Outputs OFF | F | 2 | 84 | om 
NOTES 


1. For conditions shown as MI"! or MAX, use the appropriate vaiue specified under recommended inparating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short Circuit should not exceed one 
second. 

4. icc is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 


AC CHARACTERISTICS T, = 25°C, Vee = 5.0V 


PARAMETER TEST CONDITIONS 


14 
18 


Waveform 3 


tpyz Disable from HIGH Waveform 3, C, = 5pF 
Disable from LOW Waveform 4, C, = SpF 


- Propagation delay . Waveform 2 — 


ery ee ee ee 
cc = CS rceeenaaeranneeneennae 


LOGIC PRODUCTS 


TRANSCEIVERS = = ~~ ‘SA/74L$242, S243 


AC WAVEFORMS 
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WAVEFORM FOR INVERTING OUTPUTS | WAVEFORM FOR NON-INVERTING OUTPUTS 


Waveform 1 | Waveform 2 


Vm = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 


Vu 
L 
aids 0.8V 


=1.5V 


Waveform 3 Waveform 4 


LOGIC PRODUCTS 


BUFFERS 54/74LS244, $244 
Octal Buffers (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


Voc = 5V + 5%; Ta = O°C to + 70°C Veco = 5V + 10%; Ta = -55°C to + 125°C 
Pasiebe | _NTaLSeeNeNTaSeeN | 
[Pasticso | maszan | 
[ceramic | SCSC~*~dSC*«S SR 
lee Pe 


FUNCTION TABLE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74S 54/74LS 
a 


NOTE 


H = HIGH voltage level! 
L = LOW voltage level 


X = Don't care 
(Z) = HIGH impedance (off) state 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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_ LOGIC PRODUCTS 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voltage 


| ; - 0.5 to 
Vin Input voltage +7.0 


lin Input current 


c 
< 
=4 


| | 54/74LS 54/74S 
PARAMETER : 


V Supply voltage 
cc pply g Conm'l 


Vin HIGH-level input voltage | 


Vie LOW-level input voltage 
Com’! 
| 


input clamp current 


20 

a 

[cont | 

: — 
aren 
—_ a 
| Com | 

Twi | 

com [0 


lo 
lo LOW-level output current 
Com’! 


| Tp Operating free-air temperature 


NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS | INPUT PULSE DEFINITIONS 
, Vcc Vec 
aon AMP (V) 
NEGATIVE 
PULSE 
ov 
$2 AMP (V) 
= POSITIVE 
PULSE 
10% 
ov 


Open 
Closed 
Closed 
Closed 


R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. 


C, =Load capacitance includes jig and probe capacitance: see AC | Amplitude | Rep. Rate 


CHARACTERISTICS for value. 


Ry=Termination resistance should be.equal to Zoy7 of Pulse ; 


Generators. 
D =Diodes are 1N916. 1N3064, or equivalent. 


3.0V 
Ry = Iki) for 54/74, 548/748. Ry = 5ki? for S4LS/74LS. | 
x X 
triH. 'THy Values should be less than or equal to the table entries. oso? ee ee 
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LOGIC PRODUCTS 


BUFFERS | 54/74LS244, S244 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS244 541748244 
PARAMETER TEST CONDITIONS’ | Sal7ais24a | 


AVy Hysteresis (V7,-Vr_) 
Voc= MIN, Vin = MIN, Vii= 0.5V, 
low = MAX 


Voc= MIN, Vin = MIN, Vit= MAX, 
lou = —3mA 


ee eee 


Vo. LOW-level output voltage 


Von HIGH-level output voltage 


oO 
on 


Vix _ Input clamp voltage 


Off-state output current, Voc = MAX, Viy= MIN, Vo=2.7V 
OZH HIGH-level voltage applied Vit = MAX Vo= 2.4V 


Off-state output current, Veco = MAX, Vj4= MIN, Vo=0.4V 
O2L ~LOW-level voltage applied Vit= MAX Vo = 0.5V 


o = 

= on 
wm | fh 
ab oS 


Input current at maximum _ V,=5.5V 
I input voltage Hoge MAX 


iy HIGH-level input current 


N 
8 


1 
o 
ht 


I, LOW-level input current = OE inputs 
Other inputs 


Short-circuit output 


los Gurrent3 Voc = MAX 


locH Outputs HIGH 


loc Supply current‘ (total) Voc = MAX 


=|=—l eo am, 
RO | RO 
o}o|% SG, 


—_— —_ —_k —_ =_h 
Olrnl|ola : - 
oO|ao/oIN ron) 


locz Outputs OFF 


wlowlrm] rm] a} a w oy 
MIL MOILN| NIT NIN < 3, 


t 
oto h | PD = 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Igg is tested with Voy7T = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 


second. 
4. loc is Measured with outputs open. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


Waveform 3, C, = 5pF 


LOGIC PRODUCTS 


BUFFERS 5417418244, $2.44 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 


Vy = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 
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LOGIC PRODUCTS 


‘TRANSCEIVER 94/74LS245 


Octal Transceiver (3-State) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (T ae 


e Octal bidirectional bus 
interface 

e 3-State buffer outputs 

e PNP inputs for reduced 


loading 
e Hysteresis on all Data 
inputs 
DESCRIPTION ORDERING CODE 
The 'LS245 is an octal transceiver featur- PACKAGES COMMERCIAL RANGES MILITARY RANGES 
ing non-inverting 3-State bus compatible Voc = 5V + 5%: Ta = 0°C to + 70°C = 5V + 10%; Ta = -55°C to + 125°C 


outputs in both send and receive direc 


tions. The outputs are all capable of sink- | NvaiszssN | 
ducing very good capacitive drive charac- 
teristics. The device features a Chip En- 


able (CE) input for easy cascading and a S54LS245G 


Send/Receive (S/R) input for direction con- 
trol. All Data inputs have hysteresis buiit 
in to minimize ac noise effects. 


FUNCTION TABLE 


INPUTS/OUTPUTS 
A=B 
INPUT 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[pins —«Y~S*S*~*~«é SPINY Sears 
Pints tS 

[an Outputs is 
H = HIGH voitage level NOTE 


L = LOW voltage level A 54/74LS unit load (LSul) is 20nA 1),4 and — 0.4mMA by. 
X = Don't care 
(Z) = HIGH impedance “off"’ state 


INPUTS 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS. . 


TRANSCEIVER 2 “SAI74LS245 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 74LS UNIT 


Vin Input voltage —0.5 to +7.0 -0.5 to +7.0 
I, 
A 


N Input current —-30to +1 -30to +1 | mA 
Vout Voltage applied to output in HIGH output state -—0.5 to +Veo —0.5 to + Voc 
T Operating free-air temperature range —55 to +125 0 to 70 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


lik Input clamp current 


lou HIGH-level output current 
lo. LOW-level output current 
A Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vec Vcc 
AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITI 
. ue INPUT PULSE REQUIREMENTS 
R_ = Load resistor to Voc. see AC CHARACTERISTICS for value. FAMILY 
C, = Load capacitance includes jig and probe capacitance. see AC Amplitude | Rep. Rate | Pulse Width | trtH | tTHL 
CHARACTERISTICS for value. 
Rr= Termination resistance should be equal to Zoyy of Pulse oe 
Generators. 
D = Diodes are 1N916, 1N3064. or equivalent. | 30v. | MHz | 500ns | 
Ry = 1k?) for 54/74, 548/748, Ry = 5k for 54LS/74LS. Fa3o0v | MHz | 500s 
_ trLH: ttHL Values should be less than or equal to the table entries. SASI74S ON IM 


Vy = 1.3V for 54LS/74LS; Vag = 1.5V for all other TTL families. 
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LOGIC PRODUCTS 


TRANSCEIVER 94/74LS245 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS245 
PARAMETER TEST CONDITIONS' 


typ? | Man 


Vr 
Von HIGH-level output voltage Voo™= MIN: Via = MIN; lon = MAX 


a ae 
Vo. LOW-level output voltage 


Vix _ Input clamp voltage 


Off-state output current, 


| Min | 
FeO. 
| 24 
Pea 
Leena 
a 
bee 
lozH  HIGH-level voltage applied Voc = MAX, Vo=2.7V, CE = 2.0V — 
co 
ence 
Peal 
ae | 
ee od 


Off-state output current, 7 7 = 
lozt Low-level voltage applied Veco = MAX, Vo = 0.4V, CE = 2.0V 


Input current at maximum V,=5.5V 
| Veco = MAX 7 

input voltage V, = 7.0V S/R, CE inputs 
iy HIGH-level input current Veo = MAX, V, = 2.7V 


he LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output 


los current? Voc = MAX 


Cece Outputs wIGH 
lesa Outputs OFF | 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical vaiues are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure icc with outputs open. 


AC WAVEFORMS 


WAVEFORM FOR NON.-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


loc Supply current¢ (total) 


Vin Va 


ae 


Vout Va 


Waveform 1 Waveform 2 


Vm = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC PRODUCTS 


TRANSCEIVER — §AITALS2.45 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS C, = 45pF, R, = 6670 


[tone Enable te HIGH —Wavetorm 2 
toyz __ Disable from HIGH 
to.z __ Disable from LOW 
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LOGIC PRODUCTS 


MULTIPLEXERS 


54/7 4LS251A, $254 


e High speed 8-to-1 
multiplexing 

e True and complement 
outputs 

e Both outputs are 3-State 
for further multiplexer 
expansion 

e 3-State outputs are buffer 
type with 12mA/24mA 
outputs for Military/ 
Commercial applications 


DESCRIPTION 


The '251 is a logical implementation of a 
single-pole, 8-position switch with the 
state of three Select inputs (S,, S;, S») 
controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both pro- 
vided. The Output Enable input (OE) is ac- 
tive LOW. The logic function provided at 
the output, when activated, is: 


Y= OE+(Ip*So2S4*So + |,*So*S4°So 
+ |o*So2S4°So + 1g*S2S4°Sp 
+ 14*S92S4°So + 15°S9°54°Sp 
+ lee So°S1°Sp+ I7*So*S4eSo). 


Both outputs are in the HIGH impedance 
(HIGH Z) state when the output enable is 
HIGH, allowing multiplexer expansion by 
tying the outputs of up to 128 devices 


PIN CONFIGURATION 


8-Input Multiplexer (3-State) 


TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 
TYPE 
(Data to Y) (Total) 
mA 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Vec = 5V + 5%; Ta = 0°C to+ 70°C | Veco = 5V + 10%; Ta = -55°C to + 125°C 


T NTasasineNTaLSOIAN | 
ee SS 
ses at asta 
oT stasi 


DESCRIPTION 54/748 54/74LS 


1LSul —EeE 


A 54/748 unit load (Sul) is 50xA |),4 and — 2.0mA |, and a 54/74LS unit load (LSul) is 204A 1,4 and — 0.4mA |i, . 


together. All but one device must be in the 
HIGH impedance state to avoid high cur- 
rents that would exceed the maximum 
ratings, when the outputs of the 3-State 


LOGIC SYMBOL 


1 15 14 13 12 


l4 Is lg l7 


Voc = Pin 16 
GND = Pin 8 


devices are tied together. Design of the 
output enable signals must ensure there 
is no overlap in the active LOW portion of 
the enable voltages. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


MULTIPLEXERS ~__ BaI7Ais254A, $25" 


LOGIC DIAGRAM 


Is Ig \7 
(15) e 4) (13) (12) 


Vac = Pin 16 
GND: Pin 8 
( ) =Pin numbers 


FUNCTION TABLE 
INPUTS OUTPUTS 


-IrNn 


H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


aD ig As ee Se Ge Se He 2 ae a ee oe el a ee 
ae oo. Pe ea i 
ae oo er a a er os 
<x KK KK KK KK KKK KK XK 
< KK KK KKK KKK KKK XX 
SaaS a a a a 
KK KK KK OK OK OL KKK KKK XX 
xxxxxxEOrKxXXKK KKK 
«MK TL KK OK OK OK OK OK OK OK OK OK OK OX 
en re ne eee 


«x KK MK I KOK OK OK OK OK OK OK OK OK OX 
Poke or ee ar eee 
Sewer wer treLreir ler rIeN 


H = HIGH voltage level 

L =LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 
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LOGIC PRODUCTS 


MULTIPLEXERS 54/7 4LS251A, $254 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS | 54S 74LS 
Voc Supply voltage V 
1 


; aaa 
~- 0.5 to — 0.5 to — 0.5 to — 0.5 to 
— 30 to — 30 to — 30 to — 30 to a 
+ +5 +1 +5 


IN 
lin Input current 


Voy HIGH-level input voltage 


V LOW-level input voltage | Mil 


lik Input clamp current 


lou HIGH-level output current 

Com’! 
lot LOW-level output current 

Com’! 
Ta Operating free-air temperature 

Com’! 


Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 
POSITIVE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


Ri =Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, =Load capacitance includes jig and probe capacitance; see AC 


CHARACTERISTICS for value. 
Ry= Termination resistance should be equal to Zoy 7 of Pulse 
Generators. 
D =Diodes are 1N916, 1N3064, or equivaient. ; 


Ry = 1k for 54/74, 54S/74S, Ry = 5k2 for 54LS/74LS. 54S/74S 
tTLH: ttH_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


(MULTIPLEXERS | a 94/74LS251A, $254 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS251A 54/748251 
PARAMETER TEST CONDITIONS! 


| = = 2.5 
Von HiGH-level output voltage Voc = MIN, Vi4= MIN, } Mil ir. 


MX Feomi [fo 
Prox= rama [aus |_| 028 | 
ae 


Vices MIN, he lik 


Cc 


= SE YE JE TS i 


» 
3 


oO 
an 
sa) 


Vo. LOW-levei output voltage 


Nm} 
jp] 
w | w|i 
ipl p11 
Ww 


Vix Input clamp voltage 


Off-state output current, 
HIGH-level voltage applied 


| Off-state output current, cae MIN Vo=0.4V SS ae 
O2L LOW-level voltage applied cC™ es Vo = 0.5V 


Input current at maximum Vna= MAX V,=5.5V a ae 
| input voltage cal V,=7.0V eae 


|= 

|= 
IH HIGH-level input current Voc = MAX V,=2.7V 
IL 


lozH 


1 
a ¥ 
or 
| one. 
re or 


1 
on 
oO 


! 
Nh 


NO 
fe 
on —_ 
Oo ro) 


) ca 
——— 
los Stemeouroumt | veo=max | 20 | 190 | 0 A 

Outputs “off” eee 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. - 

3. log is tested with Vout = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure icc on the 54/74S251 with all inputs at 4.5V and all outputs open. Measure lac on the 54/74LS251A in the following manner: 1. Outputs '‘on”: Data and select inputs 
at 4.5V, output enable grounded and ail outputs open. 2. Outputs “off’’: Data and select inputs at 4.5V, output enable at 4.5V and all outputs open. 

5. VoL = + 0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


54LS/74LS 
C, = 45pF, R, = 6672 


54S/74S 
C,=15pF, R,= 2800 | UNIT 


| Min | 
18 
aE 2E 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay 

tpy, Select to Y output Waveform 2 

tp_H Propagation delay 

tpy,. Select to Y output Waveform 1 

tp_H Propagation delay 
tpy, Data to Y output 


Waveform 2 


tpLH Propagation delay 
tpy, Data to Y output 


Waveform 3 

tpz4 Output enable to HIGH level C, = 50pF for 'S251 
| ‘Waveform 4 

tpz_ Output enable to LOW level C, =50pF for S251 


tpyz Output disable from HIGH level Waveform 3, C, = 5pF 
tp.z Output disable from LOW level Waveform 4, C, = 5pF 
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Waveform 1 


=a /mnplwn] ds wo 
sales 
—wh hk 
mM PO 


ie) 
Oo 


NO 
on 


ho 
co) 


N 


LOGIC PRODUCTS 


MULTIPLEXERS | 04/7 4LS251A, $254 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Va Vu 
one | 


~_ Vv Vv 
7 M M : Vu Ves 
Waveform 1 Waveform 2 
3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 


OE \ Viv f Vm 
rae m4 


aaa 
0.5V 4 


Waveform 3 Waveform 4 


Vm = 1.59 for 4/74 and 54S/74S; Vjy = 1.3V for 54LS/74L8. 
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LOGIC PRODUCTS 


MULTIPLEXERS — 


54/74LS253, $253 


e 3-State outputs for bus 
interface and multiplex 
expansion 

¢ Common Select inputs 

e Separate Output Enable 
inputs 


DESCRIPTION 


The '253 has two identical 4-input multi- 
plexers with 3-State outputs which select 
two bits from four sources selected by 
common Select inputs (So, S,;). When the 
individual Output Enable (E),, Eop) inputs 
of the 4-input multiplexers are HIGH, the 
outputs are forced to a HIGH impedance 
(HIGH Z) state. 


The '253 is the logic implementation of a 
2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 
below: 


Yq = OEg+(IoaeS4*Sot l1aeS4*So 
+ I2aeSy°So + !34°S4°So) 


Ys = OE, * (lop? S1*So + Lyp°S4°So 
+ lap*S4°So + Igp*S4°So) 


All but one device must be in the HIGH im- 
pedance state to avoid high currents ex- 
ceeding the maximum ratings, if the out- 
puts of the 3-State devices are tied to- 
gether. Design of the Output Enable sig- 
nals must ensure that there is no overlap. 


PIN CONFIGURATION 
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Dual 4-Input Multiplexer (3-State) 


TYPICAL SUPPLY CURRENT 
(Total) 


TYPICAL PROPAGATION DELAY 
(From Data) 


8MA > 
48MmA 
ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 


74L$253 
748253 


Vec = 5V + 5%; Ta = 0°C to + 70°C Voc = 5V + 10%: Ta = -55°C to + 125°C 


ae) ween 
Plasic 30 | —N7as0s00 » wrasaso0 | 
CC 
S54S253W © S54LS253W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ee 
NOTE 


A 54/745 unit load (Sul) is 50uA 14,4 and ~ 2.0MA 1), and a 54/74LS unit load (LSul) is 20pA yyy and - 0.4mA Ij. 


All 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10 11°12 13 15 


OEglogtia !2a 30 ‘ob fb 2b 'spOEp 
So 


Voc * Pin 16 
GND = Pin & 


LOGIC PRODUCTS 


MULTIPLEXERS 


94/74LS253, $253 


LOGIC DIAGRAM 


'20 


\te 


= 
at || 
Ey 


Voc = Pin 16 
Yp 


GND = Pins Ye 


FUNCTION TABLE 


SELECT 
INPUTS DATA INPUTS 


OUTPUT 
ENABLE 


OUTPUT 


(2) 


xxx ce xe 
revert ex x] | 
Em xT 
Erm x xm CL 


TZoinrrrtirr x 
rrTririrererere-x 


H = HIGH voltage level 

L = LOW voltage level 

X = Don’t care 

(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


V LOW-level input voltage pit 


a Input clamp current 


lon HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 


Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


Com’! 


Com’! 


~ 0.5 to ~ 0.5 to — 0.5 to -— 0.5 to 

~ 30 to — 30 to — 30 to — 30 to 
+ +5 +1 +5 

— 0.5 to -0.5 to —0.5 to - 0.5 to 


PARAMETER 
Voc Supply voltage 
Vin 


0 
a | 


lin Input current 


7 


LOGIC PRODUCTS 


MULTIPLEXERS : 54/741$253, $253 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| | 54/74L$253 54174S253 
PARAMETER TEST CONDITIONS’ 3 
Voou MIN Vom, [i 
V HIGH-level output voltage cc mA 
ae 


Vik Input clamp voltage Voc= MIN, l= | 
- Vo=2.7V 
Off-state output current, Voo = MAX, Viy = MIN 


HIGH-level voltage applied Vo=2.4V 


3 
< 
a?) 
rt) 


Vo. LOW-level output voitage 


lozH 


Off-state output current, _ _ Vo =0.4V 
loz. LOW.-level voltage applied Yoo MA iS MIN Vo=0.5V 


| 2.4 | 

ae 

Pea 

Lol 

a 

Input current at maximum Van = MAX | ovessy {| 
v ot 

poe 

fad 


= wl] w 
on =e 


ly  HIGH-level input current Voc = MAX ;=2.7V 


V; = 0.4V 
| LOW-level input current Veco = MAX pO Vi0av 
V,=0.5V aa 

Short-circuit output = | : : : 


iat eASGI Et ORT DASA Voce max LConditiont [oP 7 yw ff 70 | ma 
| | Condition? | | 85 | 14 | tT ma 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. loc iS measured under the following conditions with the outputs open: Condition 1: All inputs grounded. Condition 2: OE at 4.5V, all inputs grounded. 

- VoL= +0.45V MAX for 54S at Ta = + 125°C only. 


o 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER 


tpLH Propagation delay wisunteeae 
teye Data to output 

tpi Propagation delay 

tpy, Select to output Waveform 1 


S54LS/74LS 
C.=15pF, RL=2k2 | C,=15pF,R,=2802 | UNIT 


TEST CONDITIONS 


tpz4 Output enable to HIGH level 
tpz_ Output enable to LOW level 
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LOGIC PRODUCTS 


MULTIPLEXERS 


94/74LS253, $253 


AC WAVEFORMS 


PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 


Waveform 1 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 


Vy = 1.3V for 54LS/74LS, Viy = 1.5V for 54/74 and 54/74LS. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vec Vec 


PULSE 
GENERATOR 


Open Closed 


Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

Ci = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ryr=Termination resistance should be equal to Zoyy of pulse 
generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k0 for 54/74, 54S/74S, Ry = 5k0 for 54LS/74LS. 

trLH» tTH_ Values should be jess than or equal to the table entries. 


INPUT PULSE DEFINITIONS 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
_ telee wie Le 


LOGIC PRODUCTS 


CART ESSERE IE RE CRE 


LATCH 


OLEATE SRS AEN SS 


54/741S256 


¢ Combines dual demulTti- 
plexer and 8-bit latch | 

¢ Serial-to-parallel 

capability 

Output from each storage 

bit available 

Random (addressable) 

data entry 

Easily expandable 

Common Clear input 

Useful as dual 1-of-4 

active HIGH decoder 


DESCRIPTION 


The ’256 dual addressable latch has four 
distinct modes of operation and are selec- 
table by controlling the Clear and Enable 
inputs (see Function Table). in the ad- 
dressable latch mode, data at the Data (D) 
inputs is written into the addressed 
latches. The addressed latches wil! follow 
the Data input with all unaddressed 
latches remaining in their previous states. 


In the memory mode, all latches remain in 
their previous states and are unaffected 
by the Data or Address inputs. To elimi- 
nate the possibilty of entering erroneous 
data in the latches, the enable should be 


PIN CONFIGURATION 


4-398 


74LS256 


ORDERING CODE 


| PACKAGES 


FeacoP 
| Plastic SO 

Ceram ic DI P 
Flatpack 


COMMERCIAL RANGES 
Veco = 5V + 5%; Ta = 0°C to + 70°C 


Dual 4-Bit Addressable Latch 


| ee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
| DELAY (Total) 


a 


MILITARY RANGES 
Vec = SV + 10%; Ta = -55°C to + 125°C 


S54LS256F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
A 54/74LS unit load (LSul) is 20.A |j,4 and ~0.4mA Ij. 


held HIGH (inactive) while the address 
lines are changing. In the dual 1-of-4 de- 
coding or demultiplexing mode (CLR= 
E= LOW), addressed outputs will follow 


LOGIC SYMBOL 


Voc= Pin 16 
GND=Pin 8 


DESCRIPTION 


§4/74LS 


the level of the D inputs, with all other out- 
puts LOW. In the clear mode, all outputs 
are LOW and unaffected by the Address 
and Data inputs. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


LATCH 


94/74LS256 


LOGIC DIAGRAM 


Ds Ao Ay CLR Dp 


(3) | (1) (2) (15) (13) 
mal | ‘ | 


/ 


Ay 
cl 


it 


MODE SELECT—FUNCTION TABLE 
OPERATING INPUTS OUTPUTS 


[——ineurs__[_oureurs 
move [ERIE] o[ala| & [| | O 


eer fax xe fe Pe 


ees 
Demultiplex L|d L|Q=d L L 
(active HIGH ’ Lid L Q=d! L 
decoder L |Lid H : a =d 
when D=H#) L | Lid H Q=d 


Store x 
(do nothing) 1 93 


LJ d]LeEL 

Addressable ‘ LJ] d/|HIL 
latch H L{|d/]L{H 
H L|}d|Hj]H 


H = HIGH voltage level steady state. 

L. = LOW voltage level steady state. 

X = Don’t care. 

d = HIGH or LOW data one setup time prior to the LOW-to-HIGH Enable transition. 

q = Lower case letters indicate the state of the referenced output established during 
the last cycle in which it was addressed or cleared. 


ABSOLUTE MAXIMUM RATINGS (Over operating free- 


air temperature range unless otherwise noted.) 


pe seers ea 


— 0.5 to — 0.5 to 
Input voltage 


+ 7.0 + 7.0 


— 30 to — 30 to 


Voltage applied to a _ 

Vour Output for HIGH ee ae 
Operating free-air — 55 to F 
Ta temperature range ote 


output state 
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LOGIC PRODUCTS 


LATCH 54/74LS256 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 
pply g 475 


2.0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS256 
PARAMETER 


Typ? 
Vou HiGH-level output voltage 


TEST CONDITIONS' 


Voc = MIN, Viq= MIN, Vj, = MAX, 
‘OH = OX Com’! 2.7 

; Mil 
lo, = MAX 


Vix Input clamp voltage Voc= MIN, t= 


Input current at maximum | _ _ 
I input voltage se aa 
| 
ne HIGH-level input current Voc = MAX, V,= 2.7V 
. ~ Other inputs 


hie LOW-level input current Voc = MAX, V, = 0.4V 
er, Other inputs 
Short-circuit output 


log © Supply current (total) Voc = MAX 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc¢ = BV, Ta = 25°C. 


UNIT 


Po 
oO 


fo) 
p 
< 


Voc = MIN, Vi4= MIN, 
Vir= MAX 


VoL LOW-level output voltage 


C1 
on 
<j< 


| 
on 
< 


jo) cary 
a~ 
>| 2 


© 
= 
> 


=| 
> 


l 
Oo 
is 


mA 


| 
—_ 
oO 


ay 
ro) 
S 

> 


ele 

2 

o 

ae 
> 


ie) 


3. log is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be. shorted at a time and duration of the short circuit should not exceed one 
second. 


AC CHARACTERISTICS 1, = 25°C, Veo =5.0V 


54LS/74LS 
Cc. = 15pF, Ri = 2kQ 


PARAMETER 


TEST CONDITIONS 


teLH Propagation delay 


teLH Propagation delay | | 

teHL Data to output _ Waveform 2 

tel Propagation delay 
teHL Address to output 


Waveform 3 


35 

24 ne 
pom 

38 ie 

29 


teu Propagation delay, Clear to output Waveform 4 
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LOGIC PRODUCTS 


LATCH 


54/7 4LS256 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


PARAMETER 


a ceil time HIGH, Data to Enable 


(L) Hold time LOW, Data to Enable 


ts Setup time, Address to Enable!) 
th Hold time, Address to Enable’) 


NOTES 


TEST CONDITIONS 


Waveform 5 


Waveform 6 
Waveform 6 


15 
0 


| SALSITALS 


a. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 


latches are not affected. 


b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 


latches are not affected. 


AC WAVEFORMS 


AND ENABLE PULSE WIDTH 


7 as 


(PHL 


Waveform 1 


PROPAGATION DELAY 
ADDRESS TO OUTPUT 


~o (PHL > pa 
Qn, Vm 
Waveform 3 


DATA SETUP AND HOLD TIMES 


vm ome vm 


tg(H) 


 , 


Vm 


Waveform 5 


PROPAGATION DELAY ENABLE TO OUTPUT 


Lye 
Mr MU Vs 


PROPAGATIO 


N DELAY 


DATA TO OUTPUT 


VESTN 


Dr Vm 
ton 
Qn Vu 
Wavefor 


m2 


CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 


tPHL 


Wavefor 


tw —— 


ie 
i ae 


m 4 


ADDRESS SETUP AND HOLD TIMES 


ADDRESS 


VM ENABLE 


Wavefor 


Vi = 1.5V for 54/74 and 548/748; Vig = 1.3V for 54LS/74LS 


m 6 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


LATCH 1748256 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 
90% 


Vcc Vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 


10% 
tw 


Vay = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


‘DATA SELECTORS/MULTIPLEXERS 


e Multifunction capability 
e Non-inverting data path 
e 3-State outputs 


DESCRIPTION 


The '257 has four identical 2-input multi- 
plexers with 3-State outputs which select 
4 bits of data from two sources under con- 
trol of acommon Data Select input (S). The 
lo inputs are selected when the Select in- 
put is LOW and the |, inputs are selected 
when the Select input is HIGH. Data ap- 
pears at the outputs in true (non-inverted) 
form from the selected outputs. 


The '257 is the logic implementation of a 
4-pole, 2-position switch where the posi- 
tion of the switch is determined by the 
logic levels supplied to the Select input. 


Outputs are forced to a HIGH impedance 
“off” state when the Output Enable input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur- 
rents exceeding the maximum ratings if 
outputs are tied together. Design of the 
output enable signals must ensure that 
there is no overlap when outputs of 3-state 
devices are tied together. 


PIN CONFIGURATION 


Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
 PacKaces | COMMERCIAL RANGES MILITARY RANGES 

Vec = 5V + 5%; Ta = 0°C to + 70°C Vec = 5V + 10%; Ta = -55°C to + 125°C 
asic ow | _nresasin onFatsearan 
Pastc S| Nra.S257A0 « Nrasas7 [| 
fovamic [SRW SLAP 
Fatpack [SS SL STA 
[a 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54/74S 


54/74LS 


NOTE 
Where a 54/745 unit load (Sul) is 50zA t),4 and — 2.0mA |), and a54/74LS unit load (LSul) is 20pA |), and -0.4mA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


"a lob 'tb loc Ne fod N12 


Voc =Pin 16 
GNO=Pin 8 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS _ -- §4174LS257A, $257 


LOGIC DIAGRAM | FUNCTION TABLE 


{| SELECT . 
ENABLE INPUT INPUTS OUTPUT 
a 
) 


( 


loc Ne lod Nd 


cs 


35 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


a 
Voc =Pin 16 
GND =Pin8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted. 


) 

| PARAMETER 54LS | 54S 74LS UNIT 
| - 
{ 5 1 5 


4 
7 
Vv MOUENOIade — 0.5 to - 0.5 to — 0.5 to — 0.5 to 
N P g +7.0 $5.5 27.0 $5.5 
— 30 to — 30 to — 30 to — 30 to 
lin Input current 
+ + + + 

: : — 0.5 to — 0.5 to — 0.5 to — 0.5 to 

Vout Voltage applied to output in HIGH output state ies ‘Ves 


Ta Operating free-air temperature range —55 to +125 0 to 70 °C 


V 

V 
mA 

V 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage 
Com’! 


Vin HIGH-level input voltage 


Vib LOW-level input voltage 
Com’ 


I, | Input clamp current 


K 
Mil 
low HIGH-level output current 
Com’! 
lo. LOW-level output current 
Com’! 
: a 


54/74LS 


[nom [wax |Win [Nom 
(emia 


4.75 


| 
oo 
© 
3 
> 


ol 
on 


T Operating free-air temperature 


Com’! 


Vi = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 94/74LS257A, S257 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
4 3.4 

be opanse [aM | 224 Oe 
24 | 3.1 


| 24 | 
a 
eel 
= 
| lo=12ma | vas | | 0. 
pane 
Tad 
bad 
fee! 


oO 
D 
~—, 
~ 
p-§ 
” 
RO 
CS] 
N 


UNIT 


Voy HIGH-level output voltage 


oO 
i 


ro) 
NM | © | bo 
on 
ro) 
on 
bell load (Ned 
NJ ATR 


Vo, LOW-level output voitage 


Vix Input clamp voltage Voc = MIN, |, = Ix 
Off-state output current, _ 7 
lozH  HIGH-level voltage applied Yoo = MAA Vinge MUN 


Off-state output current, - - Vo =0.4V 
lozL Low-level voltage applied Nee MAK Mig MIN Vo = 0.5 


V/;=5.5V 
Voc = MAX S input 
Other inputs 
liu = HIGH-level input current Voc = MAX | V,=2.7V 


= 0.4V 
V,;= s V : 
Other inputs 


Short-circuit output 


loch Outputs HIGH 
Voc = MAX loc Outputs LOW 
locz Outputs OFF 


me o/o 
ho nyo 
Bw 
BI<|<l<]<\<|<]<] & | 


I 
N 
NJ 
< 
PO} A] TU 
~ 


Vo 
Vo 


: 
= |S |S 


a 
> 


Input current at maximum 
input voltage 


Other inputs 


o| = =| on 
3 
> 


RO 
DIPS] Fb |S SP [P| P| rl[ Srl > 


S input 


< 
° 
L 


Other inputs 


lie LOW-level input current : 
S input 


oOo 
(63) 


| 
—_ 
[n) 
oO 


loc Supply current? (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with VoyT = + 0.5V and Voc = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Ico with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

5. VoL= + 0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS 1, = 25°C, Veg = 5.0V 


PARAMETER NIT 
S 
ns 


54S/74S 


54LS/74LS 


TEST CONDITIONS 


U 

tpLy Propagation delay wavetonet . 

tpy, Data to output 
tp_y Propagation delay 21 15 
tpy_. Select to output Maverern: | 21 15 


tpyz Output disable from HIGH level Waveform 2, C, = 5pF 
tp.z Output disable from LOW level Waveform 3, C, = SpF 


LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS - §4174LS257A, $257 


APPLICATION 


ENABLE 


WORD G WORD H 


DATA BUS 


AC WAVEFORMS 


PROPAGATION DELAY DATA AND 3-STATE ENABLE TIME TO HIGH LEVEL AND 
SELECT TO OUTPUT DISABLE TIME FROM HIGH LEVEL 


OE \ Vu f Vu 
sr = ee 
. ee = 1.5V 


Waveform 1 | Waveform 2 


Vu = 1.3V for S4LS/74LS, Vig = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 54/74LS257A, $257 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Vcc 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 
Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


Bete INPUT PULSE REQUIREMENTS 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY 


Ci, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry =Termination resistance should be equal to Zogy7 of pulse 
generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k for 54/74, 54S/74S, Ry = 5k0 for 54LS/74LS. 

ttLH) ttHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 


54/74LS258A, $258 


Multifunction capability 
Inverting data path 
3-State outputs 

See ’257 for non-inverting 
version 


DESCRIPTION 


The ’258 has four identical 2-input multi- 
plexers with 3-State outputs which select 
4 bits of data from two sources under con- 
trol of acommon Data Select input (S). The 
lp inputs are selected when the Select in- 
put is LOW and the I, inputs are selected 
when the Select input is HIGH. Data ap- 
pears at the outputs in inverted (compie- 
mentary) form. 


* The ’258 is the logic implementation of a 
4-pole, 2-position switch where the posi- 
tion of the switch is determined by the 
logic levels supplied to the Select input. 


Outputs are forced to a HIGH impedance 
“off” state when the Output Enabie input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur- 
rents exceeding the maximum ratings if 
outputs of the 3-state devices are tied to- 
gether. Design of the Output Enable sig- 
nals must ensure that there is no overlap 
when outputs of 3-state devices are tied 
together. 


PIN CONFIGURATION 


4-408 


Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 
74LS258A 


745258 


[tins mk 


ORDERING CODE 


nsnsnamanarenine een 


PACKAGES COMMERCIAL RANGES 


Vec = 5V + 5%; Ta = 0°C to + 70°C 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


NOTE 


Where a 54/745 unit load (Sul) is 50,A yyy and — 2.0mA |,, and a 54/74LS unit load (LSul) is 20yA Iyy and — 0.4mA ijt. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


OE toa '4a 'ob "1b loc Ne bod Na 


Voc = Pin 16 
GND = Pin 8 


LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 94/7 4LS258A, S258 


LOGIC DIAGRAM FUNCTION TABLE 


OUTPUT SELECT DATA 
ENABLE INPUT INPUTS seeds ds 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


Voc = Pin 16 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted. 


) 
| PARAMETER 54LS | bas 74LS UNIT 
1 5 1 5 


7 
V Input voltage ~ 0.5 to — 0.5 to — 0.5 to — 0.5 to 
2 +7.0 +5.5 +70 +55 
+ + + + 
| | —0.5 to — 0.5 to — 0.5 to —0.5 to 
Vout Voltage applied to output in HIGH output state io ifs 


Ta Operating free-air temperature range -—55 to + 125 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
ee ee — 


V 
ma 


V LOW-level input voltage 


lik Input clamp current mA 


Ease ad 
eee! 
aa 
ad 
ae 
| = 55 
Le 


lot LOW-level output current 
Com’! 
Ta Operating free-air temperature 


Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


Com’! 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS --§4/74LS258A, $258 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) ~ 


cs 54/74LS258A 54/74S258 | 
PARAMETER TEST CONDITIONS! 


a 
< 
TG 
~ 


ow 
_ 
> 


Von HIGH-level output voltage 


wo 
B~S 
el Nise 
hme 
< 


Vo, LOW-level output voltage 


lop=12mMA | 74LS 


Vix Input clamp voitage Voc= MIN, I= Ix 
cc 
Off-state output current, Vea ee: Wee 2.7V 
02H HIGH-level voltage applied cc™ er aid Vn=2.4V 
V 


Off-state output current, 
OZL LOW-level voltage applied 


Input current at maximum 
input voltage 


Other inputs 
Other inputs 

V; = 0.4V ; 
Other inputs 


Voc= MAX F 
V,=0.5V 
Other inputs 


Voc = MAX 


locH Outputs HIGH 


ww : 
or 

2 

> 


Il, LOW-level input current 


B 
> 


Short-circuit output 
OS current? 


| 
fo) 
ro) 
< 
! 
w 


eet 


ce 
2 fe [|| [ar [ma 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with VoyT= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one: 
second. 

4. Measure !oc with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

5. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. 


log += Supply current? (total) 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay 

tp, Data to output Weyer orn 

tp_y Propagation delay . Waveforms 1 & 4 

tpy_ Select to output 

tpzy Output enable to HIGH level 
tpz, Output enable to LOW level 


tpyz Output disable from HIGH level Waveform 2, C, = 5pF | 
tp_z Output disable from LOW level Waveform 3, C, = 5pF 
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LOGIC PRODUCTS 


DATA SELECTORS/MULTIPLEXERS 94/7 4LS258A, $258 


AC WAVEFORMS 


PROPAGATION DELAY 3-STATE ENABLE TIME TO HIGH LEVEL AND 
SELECT OUTPUT DISABLE TIME FROM HIGH LEVEL 


Vu 
o oe ae 


Y Vu = 1.5V 
Waveform 1 Waveform 2 
Vey = 1.3V tor 54LS/74LS, Vig = 1.5V for all other TTL families 
3-STATE ENABLE TIME TO LOW LEVEL AND PROPAGATION DELAY DATA 
DISABLE TIME FROM LOW LEVEL AND SELECT OUTPUT 
E Vo Ve lors Vu Vu 


<I 
< 
z 
© 
< 
7] 
oh 
in 
< 
<I 
< 
z 
< 
= 


Waveform 3 Waveform 4 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vcc Vcc 


AMP (V) 
90% 
PULSE Oiee IVE 
GENERATOR U.T. Q 


AMP (V) 
POSITIVE 
PULSE 


10% 


DEFINITIONS 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 


Ry=Termination resistance should be equal to Zoy7 of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k0 for 54/74, 54S/74S, Ry = 5k for 54LS/74LS. 

ttLH» tTH i Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


LATCH 


54/7 4LS259 


¢ Combines demultiplexer 
and 8-bit latch 

e Serial-to-parallel 
capability 

e Output from each storage 
bit available 

e Random (addressable) 
data entry 

e Easily expandable 

¢ Common Clear input 

e Useful as a 1-of-8 active 
HIGH decoder 


DESCRIPTION 


The ’259 addressable latch has four dis- 
tinct modes of operation that are select- 
able by controlling the Clear and Enable 
inputs (see Function Table). In the ad- 
dressable latch mode, data at the Data (D) 
inputs is written into the addressed 
latches. The addressed latches will follow 
the Data input with all unaddressed 
latches remaining in their previous states. 
In the memory mode, all latches remain in 
their previous states and are unaffected 
by the Data or Address inputs. To elimi- 
nate the possibility of entering erroneous 
data in the latches, the enable should be 
held HIGH (inactive) while the address 
lines are changing. In the 1-of-8 decoding 


PIN CONFIGURATION 


4-412 


8-Bit Addressable Latch 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


PACKAGES COMMERCIAL RANGES 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


Vec = 5V + 5%; Ta = 0°C to + 70°C 


Rasen | _Nvaisason | 
Pasticso | _nvaisesoo «| 
CC 
Fraipack [Sid ss 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


A 54/74LS unit load (LSul) is 20uA Iy,y and —0.4mA |j,. 


54/74LS 


10LSul 


or demultiplexing mode (CLR=E= LOW), 
addressed outputs will follow the level of 
the D inputs, with all other outputs LOW. 


In the clear mode, all outputs are LOW and 
unaffected by the Address and Data in- 
puts. _ @ 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vc = Pin 16 
GND =Pin8 


LOGIC PRODUCTS 


LATCH 54/74LS259 


LOGIC DIAGRAM 


(7) 
Q4 
Vec = Pin 16 


GND=Pin 8 
( )= Pin Numbers 


MODE SELECT—FUNCTION TABLE 
INPUTS 


OPERATING MODE —— 
pCUR | E | D | Ay | As | 
pClear TE ETH XX | OX 


Demultiplex 
(active HIGH decoder 
when D=h#) 


Oo 
Cc 
par 
vU 
Cc 
— 
” 


x< 
x< 


aman 
Ieee Irr 


rl 
le 
re 
re 
re 
rl 
ae 


a. 
a. 


[- eee - er Ij 
[7 eee - Ir 
O 
r eee | mre 
a. 

[~- eee -~ rr 
r- eee - oer 


Addressable latch 


L 
: L 
H L 
e e 
e e 
e e 
H H 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

X = Don't care. 

d = HIGH or LOW data one setup time prior to the LOW-to-HIGH Enable transition. 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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LOGIC PRODU CTS 


LATCH © 94/7 4LS259 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 74L$S 
Vin Input voltage -0.5 to +7.0 —0.5 to + 7.0 


UNIT. 


7.0 
lin Input current . -30to +1 —30 to +1 
Vout Voltage applied to output in HIGH output state —0.5 to + Voc -0.5 to +Voo 

— 55 to +125 0 to 70 


V 
V 
mA 
V 
Ta Operating free-air temperature range °C 


RECOMMENDED OPERATING CONDITIONS 


Input clamp current 


> 


HIGH-level output current 


3 
> 


LOW-level output current 


‘e) 


Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS259 | 
PARAMETER TEST CONDITIONS' Typ? 
y 
Voy  HIGH-level output voltage Megs HUN Sie ee Mee 


Vec= MIN, Vin = MIN, 
Vip= MAX 


Cc 
= 
= 


& 
b 


~J 


VoL LOW-level output voltage 


Input clamp voltage Voc= MIN, |,=I)x 


Input current at maximum Voo= MAX, V)= 7.0V 
input voltage 


HIGH-level input current | 
LOW-level input current Voc = MAX, V, = 0.4V 


Vik 
I 
hy 
Iie 
Short-circuit output = 
loc 
TES 


I 
oO 
- 


O 
Oo 
B 


fe an 


ae aes ee ee 
aes 


Voc = MAX, V; =2.7V 


: 
> 


I 
2 
ra 
3 
> 


Supply current’ (total) . Voc = MAX 
N r 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
. All typical values are at Voc = 5V, Ta = 25°C. 
_ Ig is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 
. Measure Ioc with the inputs grounded and the outputs open. 


© P 


ab 
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LOGIC PRODUCTS 


LATCH | 94/74LS259 


AC WAVEFORMS 


PROPAGATION DELAY ENABLE TO OUTPUT PROPAGATION DELAY 
AND ENABLE PULSE WIDTH DATA TO OUTPUT 


en eee 


peg fe 


Waveform 1 Waveform 2 


PROPAGATION DELAY CLEAR TO OUTPUT DELAY 
ADDRESS TO OUTPUT AND CLEAR PULSE WIDTH 


<o (PHL 


Waveform 3 Waveform 4 


DATA SETUP AND HOLD TIMES ADDRESS SETUP AND HOLD TIMES 


ADDRESS 


t.(H) J+ tg(L) 
t 


= t, = 0 
h a. h - ts t- th 
E Vm Vm ENABLE 


vs My NRRCAN 


Waveform 5 Waveform 6 


Via = 1.5V for 54/74 and 548/748; V4 = 1.3V for 54LS/74LS 


The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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LOGIC PRODUCTS 


LATCH me 8417418259 


AC CHARACTERISTICS 1, = 25°C, Veg = 5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, Ry = 2kQ 


teLy Propagation delay . Guaveronrnns 
teHL Enable to output 


~ tpty Propagation delay 
teyL Data to output 


teLy Propagation delay 
teHL Address to output Waveform 3 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER : TEST CONDITIONS min | 


t,(H) Setup time HIGH, Data to Enable 


UNIT 


ne | 


5 
( 
( 
ts(L) Setup time LOW, Data to Enable 
t,(L) Hold time LOW, Data to Enable 


NOTES 

a. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be Stable so that the correct latch is addressed and the other 
latches are not affected. 


[Max 
oe eae 
a ree 
ae 
t,(H) Hold time HIGH, DatatoEnable | = Waveform5 | 5 #-| | 
a ee 
i ae 
ae aaa 
ee 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec voc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Vm = 1.3V for 54LS/74LS; Vy = 1.5V for all other TTL families. 


DEFINITIONS ee INPUT PULSE REQUIREMENTS 
R, = Load resistor to Vog; see AC CHARACTERISTICS for value. pd ats 2 : TLH | 'THL 


C, = Load capacitance includes jig and probe capacitance, see AC CHARACTERIS- 54/74 
TICS for value. 

Rr = Termination resistance should be equal to Zou of Pulse Generators. S4LS/74LS | 3ov | imHz | s00ns | 15ns | ns | 

D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S | 30v | 1MHz =| 500ns | 2.5ns | 

tTLH: 'THL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATES SAITALS260, $260 
| Dual 5-Input NOR Gate 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
MILITARY RANGES 


COMMERCIAL RANGES 
Vec = 5V + 5%; Ta = 0°C to+ 70°C | Veco = 5V + 10%; Ta = -55°C to + 125°C 


Pastic DIP | _N74S260Ne NraLsoeon | 
[iastic SO | NvaLseeoD « Nr4sae00 | 
Ce a Se 
Flatpack | ————S—S*d CS a 20» San S260 
a 


FUNCTION TABLE 


INPUTS OUTPUT 


[Outputs osu 
H = HIGH voltage level NOTE 


L = LOW voltage level Where a 54/74S unit load (Sul) is 50uA 1)44 and — 2.0mA |), and a 54/74LS unit load (LSul) is 20pA Iyyy and — 0.4mA Ij. 
X = Don't care 


<x «KKK 
-—xK IK KK XK 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


MIO IO Iw i> 


A 
B 
Cc 
D 
E 
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LOGIC PRODUCTS | 


GATES ee 417418260, $260 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


— 0.5 to 


54/74LS 
PARAMETER 
V Supply voltage | | Mil 
cc pply g 475 


HIGH-level input voitage 


H HIGH-level output current 
‘ 2 


lo 
lo LOW-level output current 


Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
vec voc 
: NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
DEFINITIONS aati 
Amplitude | Rep. Rate | Pulse Width 


<a 

TICS for value. 
Ry = Termination resistance should be equal to ZouT Of Pulse Generators. S4LS/74LS | 500s | 
[eons | 


R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- . §4174 


D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
trLH: trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


GATES 54/74LS260, $260 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Input current at maximum 


input voltage Voc = MAX 


NOTES AC WAVEFORM 


1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. log is tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one 
Output should be shorted at a time and duration of the short circuit should not 
exceed one second. VIN Vu Va 
4. Vo_= + 0.45V MAX for 54S at Ta = + 125°C only. I. 
tPHL 


“| fra 


Vu = 1.3V for S4LS/74LS, Vay = 1.5V forall other TTL families. 


Waveform 1 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54LS/74LS §4S/74S 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 2k2 C,_ = 15pF, R, = 2800 UNIT 


teu Propagation delay Waveform 1 bes 
teHL 12 
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LOGIC PRODUCTS 


GATE  — 54/74LS266 


Quad 2-Input Exclusive-NOR Gate (Open Collector) 


TYPICAL PROPAGATION 
ne DELAY 


74LS266 18ns 8mA 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 


PACKAGES 
Veco = 5V + 5%; Ta = 0°C to + 70°C Veco = 5V + 10%; Ta = -55°C to + 125°C 


FUNCTION TABLE 


DESCRIPTION 


H = HIGH voltage level NOTE 
L = LOW voltage level A 54/74LS unit load (LSul) is 20uA |),4 and — 0.4mA fy. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


GATE 94/74LS266 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER . 54LS 74LS UNIT 
IN 
I 
A 


Operating free-air temperature range 


T 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


; Sos: Mil | 80 
ii anti | 5.25 | 
Vin HIGH-level input voltage 


lik Input clamp current nee 


| LOW-level output current Mil | 
ta _tomiewtouputewrent [gf 


Ta Operating free-air temperature 
[Gomi [8 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
? NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 


DEFINITIONS 


R, = Load resistor to Vcc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equai to ZoutT Of Pulse Generators. 

trLH: trHL Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


GATE ae eee -BAI741$266 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS266 
PARAMETER TEST CONDITIONS' ao 


low HIGH-level output current | Voco=MIN, Vi,= MIN, Vip = MAX, Voy = 5.5V 


Vec= MIN, Vin= MIN, 
Vir= MAX 


VoL LOW-level output voltage 


V Input clamp voltage 
| 


IK , 
| Input current at maximum = _ 
I input voltage Mog MAA Vie ey 
1H HIGH-level input current Veco = MAX, V, = 2.7V 
te LOW-level input current Voc = MAX, V, = 0.4V 
loc Supply current‘ (total) Voc = MAX 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON.-INVERTING OUTPUTS | 

. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyr= +0.5V and Voo=Vcc 

MAX +0.5V. Not more than one output should be 

_ shorted at a time and duration of the short circuit 

should not exceed one second. 

4. Measure Ico with one input of each gate at 4.5V, the 

other inputs grounded and the outputs open. 


Voc= MIN, = lik 


~ 


Vout 


Vm = 1.3V for S4LS/74LS: Vjy = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay Waveform 1, 
tou A or B to output other input LOW 


teLH Propagation delay Waveform 2, 
tey A or B to output other input HIGH 


54LS/74LS 


CL = 15pF, Ri = 2k 
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LOGIC PRODUCTS 


FLIP-FLOPS 


94/74LS273, $273 


e ideal buffer for MOS 
microprocessor or 
memory 

e Eight edge-triggered D 
flip-flops 

¢ High speed Schottky 
version available 

e Buffered common clock 

e Buffered, asynchronous 
Master Reset 

¢ Slim 20-pin plastic and 
ceramic DIP packages’. 

e See 377 for Clock Enable 
version 

e See ’373 for transparent 
latch version 

e See ’374 for 3-state 
version 


DESCRIPTION 


The ’273 has eight edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 


PIN CONFIGURATION 


TYPE 


TYPICAL funy 


Octal D Flip-Flops 


TYPICAL SUPPLY CURRENT 
(Total) 


109MA 


PACKAGES 


COMMERCIAL RANGES 
Veco = 5V + 5%: Ta = 0°C to + 70°C 


Pasicom | NTSorNeNTaLSeTON | 
Pasi SO[ N7aLS27a0 enraserap__ [SSCS 
CS A 
lee 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


$54LS273G 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 


NOTE 


| PINS DESCRIPTION 54/74S 54/74LS 


A 54/748 unit load (Sul) is 50pA I),4 and — 2.0mMA I, and a 54/74LS unit load (LSul) is 204A |),4 and 


~0.4mA Te 


is transferred to the corresponding flip- 
flop’s Q output. 


All outputs will be forced LOW indepen- 
dently of Clock or Data inputs by a LOW 


LOGIC SYMBOL 


Voc = Pin 20 
GND = Pin 10 


voltage level on the MR input. The device 
is useful for applications where the true 
Output only is required and the Clock and 
Master Reset are common to.all storage 
elements. 


LOGIC SYMBOL (IEEE/IEC) 


4-423 


4A 


LOGIC DIVISION 


FLIP-FLOPS ts : 54/74L$273, $273 


LOGIC DIAGRAM 


Vec z Pin 20 
GND = Pin 10 
( ) =Pin numbers 


MODE SELECT--FUNCTION TABLE 


INPUTS OUTPUTS 


H = HIGH voitage level steady state. 

h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

| = LOW voitage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don't care. 

1 = LOW-to-HIGH clock transition. 


OPERATING MODE 


nae a 
a 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


— 30 to 
$5 


~55 to +125 0 to 70 


PARAMETER 
Voc Supply voltage | Mil 


Vin HiGH-level input voltage 
+ 0.7 + 0.8 
Vin LOW-level input voltage | Mail Eos 
| 


lik Input clamp current 


| 20 | 
eee 
ee! 
Ls 
lon HIGH-level output current, | 
Lo 
ta 
| = 55 
aes 


lon 
lot LOW-level output current oes 
A 


T 


Operating free-air temperature 
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LOGIC PRODUCTS 


FLIP-FLOPS 94/74LS273, $273 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


I74LS273 54/74S273 
PARAMETER TEST CONDITIONS' UNIT 


Te | ae 
Voo= MIN, Viy= MIN, Vi, =MAX, | Mil 
V HIGH-level output voltage cc » SIH » VIL 
= i 9 lon = MAX Com’! | 2.7 


lop = MAX oul 


Voi LOW-level output voltage Com’! 


ViK Input clamp voltage Voc= MIN, =I 


j V,= 5.5V 
Input current at maximum Voc = MAX 
input voltage V,=7.0V 
H HIGH-level input current Voc = MAX, V, = 2.7V 
L 


V,=0.4V 
LOW-level input current Voc = MAX 
Short-circuit output 
current? 


I 
I, 
iF 
lo 
Cc 


rs 


ole 
i i] 


. 
ders 
. 


y i 
XS) -) 

oO on 
—_h, 
© 
© 


Y 
~ 


N aia > 


! 
NO 
oO 


S 
loc Supply current‘ (total) Voc = MAX 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Ioc after a momentary ground, then 4.5V is applied to clock with ali outputs open and 4.5V applied to all Data inputs and the Master Reset input. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER 


tp_y Propagation delay 27 
tpy, Clock to output mavetorms 27 


NOTE : 
Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on ty, ts, pulse width or duty cycle. 


TEST CONDITIONS 


54LSI74LS 54S/74S 
C,=15pF, R,=2k2 | C,=15pF, R, = 2800 


AC SETUP REQUIREMENTS 1, = 25°C, Veo =5.0V 


| PARAMETER TEST CONDITIONS 


win [Mex [min [Max 
init) Clock pulse wath (Ow) «| _——Waveformi «dt SC |S 
iw Master Reset pulse wiath =| Wavetorma ‘|_| | | | ms 
PP) Setup time, HIGH datato GP | __Wavetorma | a |_| s0_| | ra 
Pini) Hovd time, HIGH datatoGP | Waveform | 80 |_| 30 | | ra 
2% [80 
so [a0 
2s [so 


54LS/74LS 54S/74S 
UNIT 


t.(L) Setup time, LOW data to CP 
t,(L) | Hold time, LOW data to CP 


LOGIC PRODUCTS 


FLIP-FLOPS 


54/741S273, $273 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


1ifaq aX ——» 
| —tw 


Vou 


Waveform 1 


MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 


MR ~ hk fT 
——tw fn | 
es. 
cP | 
tpn | 
Q 
‘ Vu / 


Waveform 2 


DATA SET-UP AND HOLD TIMES 


Wd 


\ Yn 


Waveform 3 


Vw = 1.5V for 54/74 and 54/74S; Viy = 1.3V for S4LS/74LS. 
The shaded areas indicate when the Input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Vcc VCC 
O) 


PULSE 
GENERATOR 


DEFINITIONS 
R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zoyy of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH: 'THL Values should be less than or equal to the table entries. 
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INPUT PULSE DEFINITIONS 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 


bag INPUT PULSE REQUIREMENTS 
Amplitude Pulse Width 


LOGIC PRODUCTS 


LATCH 


FUNCTION TABLE 


INPUTS OUTPUT 


No change 


L = LOW voltage level. 

H = HIGH voltage level. 

X = Don’t care. 

h = The output is HIGH as long as S4 or So is LOW. If all 
inputs go HIGH simultaneously, the output state is 
indeterminate; otherwise, it follows the truth table. 


PIN CONFIGURATION 


54/74279 
Quad Set-Reset Latch 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Vec = 5V + 5%; Ta = 0°C to+ 70°C | Vec = 5V + 10%; Ta = -55°C to + 125°C 


Pastor | waren | 
Pasteso [Nap] SSCS 
CC A 
Fepace | SSSSCS—~dC SOW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
A 54/74 unit load (ul) is 40yA I),y and — 1.6mA hi. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


LATCH | 54174279 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


anand 
Se ALS AE SNe NR Tee RE 
ce 

A °C 


74 
7.0 
Vout Voltage applied to output in HIGH output state —-0.5 to +Voc -0.5 to +Voc 
T Operating free-air temperature range _ — 55 to + 125 0 to 70 Eanes. 2H 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


lk Input clamp current 
| OH HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc Vcc 
Y NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS INPUT PULSE REQUIREMENTS 


, idth 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. eee ee eho ‘TLH 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. 
Ry = Termination resistance should be equal to ZoutT of Pulse Generators. S4LS/74LS | 30v | imHz | 500ns 
D = Diodes are 1N916, 1N3064, or equivalent. 545/748 | 30v | MHz | 500ns | 
trLH: 'THL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


LATCH 04/74279 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 
Voc= MIN, Viy=MIN, Vi=MAx, [Mil | 24 
Von HIGH-level output voltage 
Voo= MIN, Viy= MIN, A 
Vo. LOW-level output voltage lo, = MAX 


Vik Input clamp voltage Voc= MIN, l= Ik 


Input current at maximum = - 
I input voltage VeceMAS Mi 8:¥ 
ly _HIGH-level input current Voc = MAX, V,= 2.4V ae 
I, LOW-level input current Voc = MAX, V, = 0.4V ae 


Short-circuit output 
OS current? 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure loc with all R inputs grounded, all S inputs at 4.5V, and all outputs open. 


AC WAVEFORMS 


Vu Vm 


a aos 


VM Vm 


Waveform 1 Waveform 2 


Vw = 1.3V for S4LS/74LS; Vyyq = 1.5V for all other TTL families. 


AC CHARACTERISTICS 1, = 25°C, Voo=5.0V 


PARAMETER 


teLH Propagation delay 
teHL Set to output Waveform 1 
Propagation delay 


TEST CONDITIONS 


| 5474 
C, = 15pF, R, = 4000 UNIT 


LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 


5.4/74S280 


e Buffered inputs — one 
normalized load 

e Word-length easily 
expanded by cascading 

e Similar pin configuration 
to 180 for easy system 
up-grading 


DESCRIPTION 


The ’280 is a Q9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data re- 
trieval systems. Both Even and Odd parity 
outputs are available for generating or 
checking even or odd parity on up to 9 
bits. 


The Even parity output (L_) is HIGH when 
an even number of Data inputs (I-I,) are 
HIGH. The Odd parity output (Lo) is HIGH 
when an odd number of data inputs are 
HIGH. 


Expansion to larger word sizes is accom- 
plished by tying the Even outputs (2,) of 
up to nine parallel devices to the Data in- 
puts of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 40ns with the ’S280. 


PIN CONFIGURATION 


4-430 


9-Bit Odd/Even Parity Generator/Checker 


TYPE Dre eae oe TYPICAL SUPPLY CURRENT _ 


ORDERING CODE : 


COMMERCIAL RANGES 


Flatpack $54S280W 


- MILITARY RANGES 
Vec =5V +10%; Ta = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


A 54/74S unit load (Sul) is 50zA I),y and — 2.0mA |). 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


9 10 11 12 13 4 2 


lp |g Iq 


Voc = Pin 14 
GND = Pin 7 


LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 94/74$280 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUTS 


8 

lo . >< Number of HIGH Data 5 
inputs (lo-l3) E Oo 

(9) 

oS 
L H 
a . CS 
2 >c ) > o— Ne H = HIGH voltage level 
L = LOW voltage ievel 

(11) 
Ig > : 

(12) 
4 > 

(13) 
Ic Se 

[Op 
° Xo 
= 

(1) 
lg Se 
ly (2) >< 

4 
Ig (4% > 

Voc = Pin 14 
GND =Pin 7 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Supply voltage 


VIN Input voltage ~0.5 to + 5.5 
Vout Voltage applied to output in HIGH output state 
Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Vip = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER Be 54/74S280 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Pa ie 
PARAMETER UNIT 
) 3.4 | 
Von HIGH-level output voltage coca aa 
| Vec= MIN. Vig = MIN, Io, = MAX 
V LOW-level output voltage cc » “1H EOL 
Vii = MAX rcomi | 


Vix Input clamp voltage : Voc= MIN, l= Ik cae 
I, Input current at maximum input voltage Voc = MAX, V,= 5.5V i 


TEST CONDITIONS' 


Voc = MIN, Vi, = MAX, lon = MAX, 
Vin= MIN 


li HIGH-level input current Voc = MAX, V,=2.7V 
I, LOW-level input current Voc = MAX, V,= 0.5V 
log Short-circuit output current? fgg MAX fgg MAX 


NOTES 


_ 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condi- 

‘tions for the applicable type. 

. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with Vout = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a 
time and duration of the short circuit should not exceed one second. 

4. loc iS measured with all inputs grounded and all outputs open. 

5. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. 


i) 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


| 8ai74s2800— 
PARAMETER TEST CONDITIONS | C, = 15pF, R, = 2800 | ee as UNIT 


tpt Propagation delay 
tpy. Data to Even output Waveforms 1 & 2 
tp_y Propagation delay 
tpy, Data to Odd output Waveforms 1 & 2 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


VIN VM VM VIN Vm vm 


Oe a pores Bess 4 jie 


Vout vm Vm Vout Vm Vm 


Vu = 1.5V for 54/74 and 54S/74S Vmu = 1.5V for 54/74 and 54S/74S 


Waveform 1 Waveform 2 


4-432 © 


LOGIC PRODUCTS 


PARITY GENERATOR/CHECKER 54/74S280 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 
90% 


Vcc 
® 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vm = 1.3V for 54LS/74LS; Vxy = 1.5V for all other TTL families. 


DEFINITIONS INPUT PULSE REQUIREMENTS 
; Ise Width 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. mmpmtuce 'TLH | THE 


C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 ee ACS ee s | ns | 
TICS for value. 

Ry = Termination resistance should be equal to ZoyT of Pulse Generators. S4LS/74LS ce 
ttLH ttHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


ADDER 


54/7 418283 


e High-speed 4-bit binary 
addition | 

e Cascadable in 4-bit 
increments 

e Fast internal carry 
lookahead 


DESCRIPTION 


The ’283 adds two 4-bit binary words (A, 
plus B,) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(L,— 2,4) and the outgoing carry (Coyz) ac- 
cording to the equation: 


Cin + (A, + B, )+ 2(Ao+ Bo) + 4(A3+ B3) 
a 8(A, + B,) =L,+ 225+ 4X3+ 82, 
+ 16Coyt 


Where (+) = plus. 


Due to the symmetry of the binary add 
function, the ’283 can be used with either 
all active HIGH operands (positive logic) or 
all active LOW operands (negative logic)— 
see Function Table. In case of all active 
LOW operands the results £,-L, and Coyr 
should be interpreted also as active LOW. 
With active HIGH inputs, C,y cannot be 
left open; it must be held LOW when no 
“carry in” is intended. Interchanging in- 
puts of equal weight does not affect the 
operation, thus Cy, Ay, B, can arbitrarily 
be assigned to pins 5, 6, 7, etc. 


PIN CONFIGURATION 


4-434 


4-Bit Full Adder With Fast Carry 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 
DELAY (Total) 


ORDERING CODE 


| PACKAGES COMMERCIAL RANGES MILITARY RANGES 


Vec = 5V + 5%; Ta = 0°C to+ 70°C | Vec’= 5V + 10%; Ta = -55°C to + 125°C 


e 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE | 
A 54/74LS unit load (LSul) is 204A Ij,y and -0.4mA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5 6 3 2 14 15 12 11 
A; By Ag Bo Ag Bz Aq By 


CIN Cout 


Ly L9 ar) L4 


4 1 


Voc = Pin 16 
GND=Pin8 


13 10 


LOGIC PRODUCTS 


ADDER 94/74LS283 


LOGIC DIAGRAM 


Cin AY By A2 Ba A3 B3 Ag By 
(7) (5) (6) (3) (2) (14) (15) | (12) (11) 
il i i ‘ a i a é 
YUU C28 YU e226 
©) 
a 
: wean as Se 


TAREE 
: 


wasn sieeinseenl ! 


+ 
4 


\/ a 
yO 


4 


“4 


(9) 
“4 Cout 
Voc = Pin 16 


GND = Pin 18 
( )=Pin Numbers 


FUNCTION TABLE 
Example: 
1001 
1010 
10011 
(10+ 9= 19) 
(carry + 5+ 6= 12) 


H = LOW voltage level 
L = LOW voltage level! 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


LOGIC PRODUCTS 


ADDER | 94/7 4LS283 


RECOMMENDED OPERATING CONDITIONS 


Vip LOW-level input voltage 


lik Input clamp current 


lon HIGH-level output current 


| LOW-level output current ae 
Ta Operating free-air temperature 
Com’! 
54/74LS283 


. PARAMETER TEST CONDITIONS! Typ? 


| Min 
Voy _HIGH-level output voltage Voc = MIN, ee Re vie wie 
pM 
Co 
ae 
aa 
a 


Voc = MIN, Viy= MIN, lo, = MAX 


LOW-level output voltage Vi, = MAX 


a 


Typ? 
3.4 
3.4 
| 
ae 
ae 


Vik Input clamp voltage Voc= MIN, =I 


A, B inputs 
Input current at maximum Voc= MAX, V,=7.0V 
A, B inputs 
H HIGH-level input current Voc = MAX, V,= 2.7V 
L bf 


: 4 
7 

a 

| ae 

[4 Lowiewtinputcurent | voe=mAx. ynoay | AB RENE _}_ 
med 

a7 

an 


| Max 
ee 
ieee 
| 04 | 
| 05 
| 04 | 


0 


| 
I 
Short-circuit output _ 


Condition 1 
Voc = MAX Condition 2 
Condition 3 . 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the appro- 
priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

. All typical values are at Voo = SV, Ta = 25°C. 

3. log is tested with VoyT= +0.5V and Voc=Vcoc 
"MAX + 0.5V. Not more than one output should be VIN Ve 

shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Ioc should be measured with all outputs open and 

the following conditions: 

Condition 1: All inputs grounded. 

Condition 2; All B inputs LOW, other inputs at 4.5V. 
Condition 3: All inputs at 4.5V. Vu = 1.3V for 54LS/74LS: Vy = 1.5V for all other TTL families. 


Waveform 1 Waveform 2 


loc Supply current? (total) 


ieee 
asa 
janet 
aan 
Cd 
_ 
| 22 | 
Ledee ed 

mA 


ma 
39 
34 
34 


| =08 | 
0s) 
| 39 
Ee 
| 4 | 


19 
ae 


ie) 


ae 


Vout VM 
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LOGIC PRODUCTS 


ADDER 94/74L$283 


AC CHARACTERISTICS 1, = 25°C, Voo=5.0V 


PARAMETER TEST CONDITIONS 


tei Propagation delay Wavetormna 1&2 
teHL Cin to L, 
teLH Propagation delay Waveforms 1 & 2 
teHL Cin to Lp 
teLH Propagation delay Wavelorme 4&2 
teHL Cin to Lg 
teLy Propagation delay Waveforms 18:2 
t PHL Cin to Ly, 


54LS/74LS 
C, = 15pF, R, = 2k2 UNIT 


teLy Propagation delay 
teHt A; or B; to £, Waveforms 1 & 2 
aa eee Waveform 2 


teLy Propagation delay 
teHe A; or B, to Coyt Waveforms 1 & 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 


90% 
vcc 
NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


. Amplitud Pulse Width | t t 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. sleet 
C,, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. S4LS/74LS 


D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
trLH trH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


COUNTER 


54/74LS290 


DESCRIPTION 


The ’290 is a 4-bit, ripple type decade 
counter. The device consists of four 
master-slave flip-flops internally con- 
nected to provide a divide-by-two section 
and a divide-by-five section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to- 
LOW clock transition. State changes of 
the Q outputs do not occur simultane- 
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 


A gated AND asynchronous Master Reset 
(MR,*MR,) is provided which overrides 
both clocks and resets (clears) all the flip- 
flops. Also provided is a gated AND asyn- 
chronous Master Set (MS,*MS,) which 
overrides the Clock and MR Inputs, set- 
ting the outputs to nine (HLLH). 


Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op- 
erated in various counting modes. In a 
BCD (8421) counter the CP, input must be 
externally connected to the Q, output. The 
CP, input receives the incoming count, 
producing a BCD count sequence. In a 
symmetrical bi-quinary divide-by-ten 
counter the Q, output must be connected 
externally to the CP) input. The input 
count is then applied to the CP, input and 
a divide-by-ten square wave is obtained at 


- PIN CONFIGURATION 
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TYPE 


ORDERING CODE 


PACKAGES 


Flatpack 


TYPICAL SUPPLY CURRENT | 
TYPICAL fysax aaah 


COMMERCIAL RANGES 
Veco = 5V + 5%: Ta = 0°C to + 70°C 


Decade Counter 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


54LS290F 


S54LS290W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 


NOTE 
A 54/74LS unit load (LSul) is 20uA Iq and —0.4MA Ih. 


Output Qo. To operate as a divide-by-two 
and a divide-by-five counter, no external 
interconnections are required. The first 
flip-flop is used.as a binary element for the 


LOGIC SYMBOL 


Voc = Pin 14 
GND = Pin 7 


divide-by-two function (CP, as the input 
and Qo as the output). The CP, input is 
used to obtain divide-by-five operation at 
the Q, output. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


COUNTER 94/74LS290 


LOGIC DIAGRAM 


Vcc = Pin 14 
GND=Pin7 
( ) Pin numbers 


eiiensiemeiaiinniins nisin acmimenancacazoel 
rae ranean 


LAL ee ER aaa 
rete errn 
Se 
erste 
aT ee eel 


MODE SELECTION—FUNCTION TABLE BCD COUNT SEQUENCE—FUNCTION TABLE 


RESET/SET INPUTS OUTPUTS OUTPUTS 
Q Q, Q, Qs 


COUNT 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


seaczraczele 
-razeezzee|e 
praszereee|p 
sereeeeeeele 


een 


NOTE oe 
Output Qo connected to input CP4. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Voc Supply voitage : 
IN 
lin 
A 


| 


NOTE 
Vin limited to + 5.5V on CPg and CP, inputs only. 
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LOGIC PRODUCTS 


COUNTER © | 54/74LS290 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER [Max UNIT 


a 
Supply voitage 


Vin HIGH-level input voltage 
Vit LOW-level input voltage eta 


lik Input clamp current 


| 
oo : 
> 


lou HIGH-level output current . 


bespnicsiauinanaicen eee eee 


— 55 
Operating free-air temperature Mil 


3 
> 


+ 

oO 

© 
PPRBIT RTE 


, i 

— > 

nm =) 

ou ro) 
.?) 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted. 


—_ 54/74LS290 
PARAMETER TEST CONDITIONS’ oa UNIT 
yp 


Voc = MIN, Vin= MIN, Vit = MAX, | Mil 2.5 | 34 | 
Vou HIGH-level output voltage 


Voc= MIN, = lik 


Voc = MAX, V,=0.4V CP, input 
. CP, input — 


Short-circuit output - 


log Supply current? (total) Voc = MAX Ee wl 


mA 
NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc =5V, Ta = 25°C. 
3. log is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 
4. Ioc is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
. The maximum timit for the 54LS290 only is 80,A for CPg and 160A for CP, inputs. 


— 


Voc = MIN, Vi4q= MIN, 
Vi, = MAX 


Vo. LOW-levei output voltage 


Vik Input clamp voltage 


Input Current at maximum 
input voltage 


@ 

Oo 
o}9° S) 
po} — on 
3/3 
alafal-l-f-|-/- 


E 
NO 
on 
oO 
bb 


NO 
f 
.~ 


HIGH-level input current Voc = MAX, V,= 2.7V 


ele 
fe) 
ELE 


Ne LOW-level input current 


ie 
2 
° 

> 


—s 


an 
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LOGIC PRODUCTS 


COUNTER 54/74LS290 


AC CHARACTERISTICS 1T, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS C,. = 15pF, R, = 2kQ 


teLH Propagation delay 
teHL CP5 input to Qo output 


Waveform 1 


tp_H © Propagation delay 
teHL CP, input to Q, output 


tpLy Propagation delay 

te. OP, input to Q, output mevelorn 

tp_H Propagation delay 32 
tpy_ CP, input to Q, output Meee 35 


Waveform 1 


aa 


NOTE 
Per industry convention, fryyax is the worst case value of the maximum device operating frequency with no constraints on t,, ts, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Vog=5.0V 


PARAMETER TEST CONDITIONS 


Waveforms 2 and 3 


Recovery time, MS to CP 


trec 
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LOGIC PRODUCTS 


COUNTER ; 54/74LS290 


AC WAVEFORMS 


i; Wimax —_1 
C MR OR MS Ym YM 
Vv Vv Vv 


— tw . = 
PHL 'PLH VM 


Waveform 1 Waveform 2 


Waveform 3 


Vm = 1.5V for 54/74 and 548/748, Viy = 1.3V for 54LS/74LS. 


The number of Clock Pulses required between the tp}4, and tp, } measurements can be determined from the appropriate Function Tables. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 
90% 
Vcc Vcc 
? ° NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Vy = 1.3V for S4LS/74LS: Vay = 1.5V for all other TTL families. 


DEFINITIONS EAMILY INPUT PULSE REQUIREMENTS 


Ri = Load resistor to Vcc: see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. , 

Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. S4LS/74LS 

trLH: ttH_ Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


COUNTER 


94/74LS293 


DESCRIPTION 


The ‘293 is a 4-bit ripple type binary 
counter. The device consists of four 
master-slave flip-flops internally con- 
nected to provide a divide-by-two section 
and a divide-by-eight section. Each sec- 
tion has a separate Clock input to initiate 
state changes of the counter on the HIGH- 
to-LOW clock transition. State changes of 
the Q outputs do not occur simuitane- 
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 


A gated AND asynchronous Master Reset 
(MR, MR.) is provided which overrides 
both clocks and resets (clears) all the flip- 
flops. 


Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op- 
erated in various counting modes. In a 
4-bit ripple counter the output Qo must be 
connected externally to input CP,. The in- 
put count pulses are applied to input CP». 
Simultaneous divisions of 2, 4, 8 and 16 
are performed at the Qo, Q,, Q, and Q, 
outputs as shown in the function table. As 
a 3-bit ripple counter the input count 
pulses are applied to input CP,. Simul- 
taneous frequency divisions of 2, 4 and 8 
are available at the Q,, Q2 and Q, outputs. 
Independent use of the first flip-flop is 
available if the reset function coincides 
with reset of the 3-bit ripple-through 
counter. 


PIN CONFIGURATION 


TYPE TYPICAL fyax 


ORDERING CODE 


| PACKAGES COMMERCIAL RANGES 


Flatpack 


74LS293 42MHz 


Voc = 5V + 5%: Ta = O°C to + 70°C 


Plastic DIP N74LS293N 
Plastic SO N74LS293D 


4-Bit Binary Ripple Counter 


MILITARY RANGES 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Input 


NOTE 
A 54/74LS unit load (LSul) is 204A Iy,y and — 0.4mA 1). 


LOGIC SYMBOL 


Vec = Pin 14 
GND=Pin 7 


DESCRIPTION 54/74LS 


LOGIC SYMBOL (IEEE/EC) 


TYPICAL SUPPLY CURRENT 
— 


Vec = 5V + 10%; Ta = -55°C to + 125°C 
S54LS293F 
S54LS293W 
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LOGIC PRODUCTS 


COUNTER 54/74L$293 


LOGIC DIAGRAM 


( ) =Pin numbers 
Voc = Pin 14 
GND=Pin7 


MODE SELECTION FUNCTION TABLE 


H = HIGH voitage level 
L = LOW voltage level 
X = Don’t care 


i CR a Oe pee GE mc! Ma we ks cee) Cle) peel UE pee GR ee 
TiItIerrriwir~trIY,; ree 
TXTITITTIGTeerereererer 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 


Le Pr heer SL ee Le Le Ee 


NOTE 
Output Qg connected to input CP4. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 
IN 
un 


V 


T Operating free-air temperature range 


NOTE 
Vin limited to 5.5V on CPo and CP, inputs. 
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LOGIC PRODUCTS 


COUNTER 54/74LS$293 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
u voitage 


Vig HIGH-level input voltage 


Vib LOW-level input voltage eae aes 


lik Input clamp current 
lou HIGH-level output current 


[cent 


Ta Operating free-air temperature Mil 


PARAMETER TEST CONDITIONS’ 
Vee = MIN, Vig= MIN, Vi, = MAX 
V HIGH-level output voltage cc » NIH » VIL , 
lou = MAX Com’! 
lo, = MAX 
Com'| 


Vik Input clamp voltage Voc= MIN, I= lx 


I Input current at maximum Veo = MAX bit 
input voltage V,=5.5V CP inputs 
MR inputs 
| Voc = MAX, V, = 2.7V — 
CP inputs® 
MR inputs 
CP, input 
CP, input 


Short-circuit output 
los current? Voc = MAX — 20 


lcc Supply current‘ (total) Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Icc with Clock inputs grounded, all outputs open, both MR inputs grounded following momentary connection to 4.5V. 

5. The maximum limit for the 54LS293 is 804A for CP and CP, inputs. 


2.5 
2.7 


Voc = MIN, Viq= MIN, 
Vii= MAX 


Vo. LOW-level output voltage 


HiGH-level input current 


LOW-level input current Voc = MAX, V, = 0.4V 


LOGIC PRODUCTS 


COUNTER a 54/741$293 


AC CHARACTERISTICS 1, = 25°C, Veco =5.0V | = 


; S54LS/74LS 
PARAMETER CL = 15pF, Ry = 2k0 UNIT 


| tery Propagation delay | 

| tp,  GPo input to Qo output mevelonnet 

| tery Propagation delay 

| tp. CP, input to Q, output waveronn 

| tpiy Propagation delay 32 
tout CP, input to Qs output . vavelorm:s 35 


TEST CONDITIONS 


| teu Propagation delay 

| tpy_, CP, input to Q, output Waveform 1 

| tpi Propagation delay 

te, CP input to Q, output Waveform 1 
eee 


NOTE 
Per industry convention, fryyayx is the worst case value of the maximum device operating frequency with no constraints on t,, tt, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1T,= 25°C, Voc =5.0V 


| 54LS/74LS 
| PARAMETER TEST CONDITIONS 


AC WAVEFORMS 
}+—_———14qx———_—> Hy vy | 
cP (d) Vm Vu Vu MR — tw tee} 
t dee is hp cP Vw kX 
PHL M 
Vu | 
Waveform 1 | . Waveform 2 


Vu = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for S4LS/74LS. 
The number of Clock Pulses required between the tp; }4 and tpy4, Measurements can be determined from the appropriate Truth Table. 
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LOGIC PRODUCTS 


COUNTER 94/7 4LS$293 


TEST CIRCUITS AND WAVEFORMS 


INPUT PULSE DEFINITIONS 


tw 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 


AMP (V) 


90% 


Vcc Vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 


10% 


tw 


DEFINITIONS 


R,_ = Load resistor to Voc, see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to ZouT Of Pulse Generators. 

trLH ttH_ Values should be less than or equa! to the table entries. 
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LOGIC PRODUCTS 


SHIFT REGISTER 


"54/74LS295B 


e 4-bit parallel load shift 

register 

e Independent 3-State 
buffer outputs 

e See ’395 for serial 
expansion and Master 
Reset version 


DESCRIPTION 


The ’295B is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-State buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En- 
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data outputs (Dp- 
D3) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (Dg) is loaded into the Q, 
flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(Q9-Q,~Q,—Q3) synchronous with the 
negative transition of the Clock. The PE 
and Data inputs are fully edge triggered 
and must be stable only one setup time 
prior to the HIGH-to-LOW transition of the 
Clock. 


The 3-State output buffers are designed to 
drive heavily loaded 3-state buses or large 
capacitive loads. The active HIGH Output 
Enable (OE) controls all four 3-state .buf- 


~ PIN CONFIGURATION 
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4-Bit Shift Register With 3-State Outputs 


45MHz 


74LS295B 


ORDERING CODE 


N74LS295BN 


Plastic DIP 
Flatpack 


TYPE TYPICAL fyyax TYPICAL asia, CURRENT 


COMMERCIAL RANGES MILITARY RANGES 


S54LS295BW 


, 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 


fers independent of the register operation. 
When OE is HIGH the data in the register 
appears at the outputs. When OE is LOW 


LOGIC SYMBOL 


Vec =Pin 14 
GND =Pin7 


DESCRIPTION 54/74LS 
Se 


A 5A/7ALS unit load (LSul) is 20¥A and Ij} and — 0.4mMA Ij. 


the outputs are in the HIGH impedance 
“off” state, which means they will neither 
drive nor load the bus. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


SHIFT REGISTER -§4/74LS295B 


LOGIC DIAGRAM 


Voc = Pin 14 
GNO=Pin7 
( )=Pin Numbers 


MODE SELECT—FUNCTION TABLE 


REGISTER 
REGISTER INPUTS OUTPUTS 
OPERATING MODES 


3-STATE BUFFER INPUTS OUTPUTS 
OPERATING MODES Q, (Register) | Q,, Q,, Q;, Q, 


H L L 


H = HIGH voltage level. 

h = HIGH voitage level one setup time prior to the HIGH-to-LOW clock transition. 

L =LOW voltage level. 

| =LOW voltage level one setup time prior to the HIGH-to-LOW clock transition. 
Qn = Lower case letters indicate the state of the referenced output one setup time prior 

to the HIGH-to-LOW clock transition. 

X =Don’'t care. 
(Z) = HIGH impedance ‘‘off’’ state. 

|! = HIGH-to-LOW clock transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Ta Operating free-air temperature range . 
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LOGIC PRODUCTS 


SHIFT REGISTER 54/7 4LS295B 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Uu voltage 


HIGH-level input voltage 


LOW- javel input voltage 
= =:  Comil:_ | 


Input clamp current Seas 
[comt [ 


54/74LS 


lot LOW-level output current i 
Operating free-air temperature bce as 


ee ee 


HIGH-level output voltage Voc = MIN, Vi4= MIN, Vip = MAX, Io = MAX 


Vec= MIN, Vin = MIN, 
Vit= MAX . 


Input clamp voltage Vec= MIN, |= Ink 


Off-state output current, 
lozH HIGH-level voltage applied Veo = MAX, Vi_ = MAX, Vo=2.7V 


Off-state output current, E a : 
loz. LoW-level voltage applied Voc = MAX, Viq= MIN, Vo=0.4V 


LOW-level output voitage 


Input current at maximum 
input voltage 


HIGH-level input current Veco = MAX, V, = 2.7V 
LOW-level ull current Voc = MAX, V, = 0.4V 


Voc = MAX 


| Condition? | 1 


Voc = MAX, V, = 7.0V 


| Condition2 2 


ee 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

i All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyy = + 0.5V and Vcc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Icc¢ with the outputs open, Dg and PE at 4.5V, and the Data inputs grounded under the following conditions: 
Condition 1: OE at 4.5V and a momentary 3V, then ground, applied to the Clock input. 
Condition 2: OE and Clock input grounded. 
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LOGIC PRODUCTS 


SHIFT REGISTER 54/74LS295B 
AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER C, = 45pF, R, = 6670 UNIT 
tp_y Propagation delay 
tp, Clock to output mievelormn 


TEST CONDITIONS 


tpyz _- Disable time from HIGH level Waveform 2, C, = 5pF 
tpiz Disable time from LOW level Waveform 3, C, = 5pF 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, tt, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Vcc =5.0V 


aa | 


th Hold time, PE to clock . Waveform 4 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND CLOCK PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 
if 
ie OE Ve Vm 
~tezH > ~tpHz > pov 
Q VM =1,.5V 
Waveform 1 Waveform 2 
Vig = 1.5V for 54/74 and 548/748; Vag = 1.3V for S4LS/74LS 
The shaded areas indicate when the input is permitted to change tor predictable output performance. 
3-STATE ENABLE TIME TO LOW LEVEL PARALLEL ENABLE AND DATA 
AND DISABLE TIME FROM LOW LEVEL SETUP AND HOLD TIMES 
th 
OE Vm Vm 
+tpzi.> a "s a (WD)! 
ts 'h 


Q Vm om _ =1,5V a WY YY 


Waveform 3 Waveform 4 


54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 


LOGIC PRODUCTS — 


SHIFTREGISTER = ti (itstsé‘“‘;S;S;O™;C;C;C*C*;*‘C AALS ZO 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS _ INPUT PULSE DEFINITIONS 


Vcc Vcc 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


Open Closed 
Vy = 1.3V for 54LS/74LS; Vjy = 1.5V for all other TTL families. 


Closed Open 
Closed Closed 
Ciosed Closed 


eee | _CINPUT PULSE REQUIREMENTS | 
INPUT PULSE REQUIREMENTS 
R,_ =Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY 
C, =Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | tri | tTHL 
CHARACTERISTICS for value. 


Rr=Termination resistance should be equal to Zoy7 of Pulse 
_ Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for 54/74, 548/748, Ry = 5k for S4LS/74LS. 

ttLH) ttH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


‘PORTREGISTERS ©=—.._.__ 84174298, LS298 
Quad 2-Port Register 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


e Fully synchronous 
operation 

e Select from two data 
sources 

e Buffered, negative edge 
triggered clock 


DESCRIPTION 


This device is a high-speed Quad 2-Port 

Register. It selects 4 bits of data from two 

sources (Ports) under the controlofacom- ORDERING CODE 
mon Select input (S). The selected data is 
transferred to the 4-bit output register syn- 
chronous with the HIGH-to-LOW transi- 
tion of the Clock input (CP). The 4-bit reg- 
ister is fully edge triggered. The Data in- 
puts (l)p and !,) and Select input (S) must be 

stable only one setup time prior to the 
HIGH-to-LOW transition of the clock for 
predictable operation. 


MODE SELECT— 
FUNCTION TABLE 


OPERATING 
MODE | CP/S lili | On, 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Load J 1 1X 
Saati: ea | | PINS DESCRIPTION 54174 54/74LS 
Load n |x PAM inputs tt ts 


H = HIGH voltage level NOTE 

h = HIGH voitage level one setup time prior to the Where a 54/74 unit load (ul) is understood to be 40yA |),4 and — 1.6mA |),, and a 54/74LS unit load (LSul) is 202A |) and 
HIGH-to-LOW clock transition — 0.4mA |j,. 

L = LOW voltage level 

| = LOW voitage level one setup time prior to the HIGH- 
to-LOW clock transition. 

X = Don't care 

| = HIGH-to-LOW clock transition. 


Ir 


rir 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


loa ‘4a lob tb loc tc loa 1a 


Voc =Pin 16 
GND=Pin 8 
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SS4LS298W 


LOGIC PRODUCTS 


PORT REGISTERS — «4174298, $298 


_ LOGIC DIAGRAM 


lta ‘oa Nb lob Itc loc lig lod 
(2) (3) (1) (4) (5) (9) (6) (7) 


s —So—b 
(10) 
a coe Rea 
ee oe 


Voc = Pin 16 
GND=Pin 8 
( )=Pin Numbers 


PARAMETER | UNIT 
V 


Voc Supply voltage : : 7.0 7 
] 


Vin Input voltage 


fee Input current 
| Vout Voltage applied to output in HIGH output state 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


| Voc Supply voltage 
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LOGIC PRODUCTS 


PORT REGISTERS 94/74298, LS298 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


§4/74298 54/74LS298 
PARAMETER TEST CONDITIONS' : 7 UNIT 
Typ | Min | Typ 


Voc= MIN, Vin = MIN, Vit = MAX 
lon = MAX C 


lo. = MAX 


O 
Pos ama [74 
Vik Input clamp voltage Voc= MIN, = lx 
| 
| 


[ Vs2av | 
[im HlGHieeinputcurent | Yog=max | Vee 
L 


LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output 


ue ae 
current Gomi [=1e[ | -s7|-20] [100] ma 
[ice _Suppiycureni* tora | Vooxmax——SS—S«dYSC*dE wm fos |p ma 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voy7 = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Ioc is measured after applying a momentary 4.5V, followed by ground to the Clock input, with all other inputs low and ail outputs open. 


ad 
a 


Von  HIGH-level output voltage 


° 
3 


O 
3 


VoL LOW-level output voltage 


- 
E 


ane aaa 
er ee ee ae 


I 
= 
oa 

| 
— 
ol 

< 


I 
I 

lo 
Cc 


= 


AC CHARACTERISTICS 1, = 25°C, Vo, =5.0V 


54/74 54LSI74LS 
C,=15pF,R,=4002 | C,=15pF,R,=2k2 | UNIT 


(ae ee a ea ee 
27 
| |e | 


PARAMETER TEST CONDITIONS 


teu Propagation delay 
teHL Clock to output Waveform 1 


AC SETUP REQUIREMENTS 1, = 25°C, Voo=5.0V 


sare 
PARAMETER TEST CONDITIONS 


iw Clock pulse wists ‘| _——Waveform + «ito 
i. Setup time, Data to Cook | Wavetorm2 ‘| 18 
in Hold tine, Data to Clock | —Wavetorma «8 

a 


te Setup time, Select to Clock 


in Hold time, Seleot to Glock | Waveform? | 0 | 


— 4-455 


LOGIC PRODUCTS 


PORTREGISIERS 5 tits 54/74298, LS298 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 
AND CLOCK PULSE WIDTH 


MM 


- 


Vm 


Waveform 1 Waveform 2 


Vy = 1.5V for 54/74 and 54S/74S; Vjy = 1.3V for 54LS/74LS. 
The shaded ares indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS | INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc Vcc 
y ° NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Vocg; see AC CHARACTERISTICS for value. 


Amplitude | Rep. Rate | Pulse Width | tri | trHe 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Rr = Termination resistance should be equal to Zout Of Pulse Generators. S4LS/74LS 
D = Diodes are 1N916, 1N3064, or equivalent. 545/748 3.0V 
trLH» ttHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


SHIFTER 94/74S350 


4-Bit Shifter With 3-State Outputs 


e Shifts 4 bits of data to 0, TYPICAL SROEAGATION TYPICAL rss CURRENT 
1, 2, 3 places under ota 
control of two select lines | 71mA 

e 3-State outputs for bus 
organized systems 

e Alternate source 
AM25S10 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
ppoknaee Voc = 5V +5%; Ty, =0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


DESCRIPTION 


The '350 is a combination logic circuit that | Ceramic DIP 
shifts a 4-bit word from 0 to 3 places. No Flatpack S54S350W 


clocking is required as with shift registers. 


The '350 can be used to shift any number 
of bits any number of places up or down 


by suitable interconnection. Shifting can INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


be: 
4. Logical — with logic zeros filled in at | PINS, DESCRIPTION 54/74S 
2. Arithmetic — where the sign bitisex- |__| Outputs 
tended during a shift down. NOTE 
A 54/748 unit load (Sul) is 50nA Iy,4 and — 2.0mA ty. 


3. End around — where the data word 
forms a continuous loop. 


The 3-State outputs are useful for bus in- 
terface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of the 
outputs. The outputs are in the HIGH im- 
pedance “off” state when OE is HIGH, and 
they are active when OE is LOW. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


: D MUX 
\ G3 [SHIFTER] 


GND = Pin 8 
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LOGIC PRODUCTS 


SHIFTER | 94/74S8350 


LOGIC DIAGRAM 


(13) 


ee ee 
[fiiteartt oot oo 
i EE ala 


i 


(15) 
Yo 


Vec= Pin 16 
GND = Pin 8 
( )=Pin Numbers 


FUNCTION TABLE | LOGIC EQUATIONS 


Yo= So*Syelo + So*S4el_4 + So*Syel_o+ So°S 413 
Y; = So°Syel + So*S4elo+ So*S4el_4 + So*S4¢l_2 
You So°S4elo+ So*S4el, + So°Syelo + So*S4el_4 
el3+ Soe elo + SoeSyely + SoeSyelo 


Ir-tere-ExK 


H = HIGH voltage level 

L = LOW voltage level 

X = Don’t care 

(Z) = HIGH impedance (off) state 

Dy = HIGH or LOW state of referenced |, input 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Voc Supply voltage 


VIN Input voltage 


liny Input current 


Ta Operating free-air temperature range 
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LOGIC PRODUCTS 


SHIFTER 54/74$350 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply voltage 
—t— | 


H!IGH-level input voltage 


LOW-level input voltage 
- = | 


54/74LS 


HIGH-level output current ee ees 


LOW-level output current eee. Sete 


lot 


PARAMETER TEST CONDITIONS! 
Vou HIGH-level output voltage Voc = MIN, Viq = MIN, Vip = MAX, Igy = MAX Bani 
om 


LOW-level output voltage Vec = MIN, Vin = MIN, Vit = MAX, lot = MAX Mit 


Vix Input clamp voltage Voc = MIN, | =I 


Off-state output current, 2 = 
lozH  HIGH-level voltage applied Veo = MAK Vo = e:8¥ 


as ie 
| 24 | 
| 24 
ae 
=e 
7 
ee Yoo" MAX, Vo=05V ec. 
Ee cecasel 
oa a 
a 


Input current at maximum a = 
I input voltage Nege MON = 2¥ 
lw HIGH-level input current Voc = MAX, V, = 2.7V 
1,  LOW-level input current Voc = MAX, V, = 0.5V 


Short-circuit output _ 
Supply current (total) Voc = MAX, Vin = OV 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voco = 5V, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 
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LOGIC PRODUCTS 


SHIFTER 54/74S350 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER 


tery Propagation delay Wavetoren 4 : 

tp, Data to output SS 

teiy Propagation delay 17, 

tpy. Select to output wavciennt 20 oe 


54S/74S 


C. = 15pF, Ri = 2800 


TEST CONDITIONS 


AC WAVEFORMS 


PROPAGATION DELAY DATA (I) OR 3-STATE ENABLE TIME TO HIGH LEVEL AND 
SELECT (S) TO OUTPUT DISABLE TIME FROM HIGH LEVEL 


Waveform 1 Waveform 2 
Vm = 1.5V for 54/74 and 54S/74S, Vu = 1.3V for 54LS/74LS 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC PRODUCTS 


SHIFTER 


94/74S350 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vcc Voc 
® 


Open Closed 
Closed Open 


Closed Closed 


Closed Closed 
DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTER'STICS for value. 


C, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 


Ry=Termination resistance should be equal to ZoyT of Pulse 
Generators. 


D = Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1kQ for 54/74, 54S/74S, Ry = 5k? for 54LS/74LS. 
tTLH: trH_ Values should be less than or equal to the table entries. 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 
POSITIVE 


PULSE 


10% 
tw 
Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


Sean INPUT PULSE REQUIREMENTS 
Tsasrais [aon [wee | stone | sone | ore 
[— sesres | 9av [twtr | soon | 2sne | 25n0 
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LOGIC PRODUCTS 


SHIFTER 748350 


APPLICATIONS 
~ 46-BIT SHIFT-UP 0, 1, 2, OR 3 PLACES 
4 5 6 7 8 9 10 11 12 13 14:15 
| | | ————s = eae a eeverens fl 
lle esto le ah oe ne 


1.3 Ig hq lo ta 
1 


ig feo 4 io iy I9 ; Ig ba by lo yo? 1g lg by lo ty) ta Ig 
$1 S1 2 2 S} 3 '2 


s 
So 


CEVg oY, YY 


2 3 4 5 6 7 8 9 10 "1 12 13 14 15 
NO SHIFT 


L 

H SHIFT 1 PLACE 
i SHIFT 2 PLACES 
H 


ecententetintctemericcacreeteninerne TE eel Nanuet Meter Meee sea rinremm AL ha ref epee fei! sarnevnnemel ef ae nfm tne er NN NS 


© 1 2 3 45 6 7 


bg la by 
$1 


lo 4 Io 


lg toa 1-4 Jo 14 Ie 1.g 12 Ly to ty Jo tg 
$1 S1 


n 
Le) 
n 


NO SHIFT 
SHIFT END AROUND 1 
SHIFT END AROUND 2 
SHIFT END AROUND 3 
SHIFT END AROUND 4 0 
SHIFT END AROUND 5 
SHIFT END AROUND 6 
SHIFT END AROUND 7 


: nN 
Ferra st eS 

<> 

Rw 

(A) 

yy 

an 

a 

“ 


TTETIreerer 
TaoIrrTIrre 


13-BIT 2’s COMPLEMENT SCALER 


12°11 10 9 8 7 6 5 43 21 S 


Sa 
$4 


SCALE 
+8 1/8 
+4 1/4 
+2 1/2 
NO CHANGE 1 


£ REE NP 18 PME AARON LS AENEAN N ASTER ENA IS NOU TEASTURSS SOME AM SEE TESA EOE EOE ORI CORY A EY ROA ET TI 


srtrr 
o 
year 
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LOGIC PRODUCTS 
MULTIPLEXER —§4/74LS352 
Dual 4-Line To 1-Line Multiplexer 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


74.8362 t6ns 


e inverting version of 
°LS153 

e Separate Enable for each 
section 

¢ Common Select inputs 


e See ’LS353 for 3-State 
version 


DESCRIPTION 


The 'LS352 is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
eight sources under control of the com- 
mon Select inputs (So, S,). The two 4-input 
multiplexer circuits have individual active 
LOW Enables (E,, E,) which can be used to 
strobe the outputs independently. Out- 
puts (Y,, Y,) are forced HIGH when the cor- 
responding Enables (E,, E,,) are HIGH. 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Voc = SV 5%; Ta =0°C to + 70°C Voc = 5V 10%; Ta = — 55°C to + 125°C 


Ceramic DIP S54LS352F 
Flatpack S54LS352W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


The device is the logical implementaiion 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by Note: 
the logic levels supplied to the two Select Where a 54/74LS unit load (LSul) is 20pA tj,4 and —0.4mA Ij, . 
inputs. The logic equations for the out- 

puts are shown below. 


The ’LS352 can be used to move datatoa vice can generate two functions or three 


Va = Eae(log2S4°So + lyaeS4°So common output bus from a group of regis- variables. This is useful for implementing 
+ loge S4°Sq + lgaeS4°So) ters. The state of the Select inputs would highly irregular random logic. 
determine the particuiar register from 
Yb = Epe(Iop?S4°So + Iyp2S4°So which the data came. An alternative appli- 
+ lope S4°So + 14p°S4°So) cation is as a function generator. The de- 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10 11 12 13, 15 


Es loa 'ta '2a '3a ‘ob ‘4b '2b '3b Eb 
So 


Voc = Pin 16 
GND = Pin 8 
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Outputs 10LSul 


LOGIC PRODUCTS 


MULTIPLEXER 7 | — 8AI7 418352 


LOGIC DIAGRAM : FUNCTION TABLE 


SELECT INPUTS 


[| INPUTS (aorb) (a or [| INPUTS (aorb) 


7 
eee wececen 


Es lon Ha 20S Iga Sy So lon tb lob Ign Ep 
(6) (5) (4) (3), (2)] (14) (40) (11) (12) (13) (15) 


t) Y w 


Bk : 
a 


Lair r foe Te XS 
pi ie Ser I: a ace poate ead < 
reeereer {ml 
<x <x KK KX KIX 
<x x«K «KK DTK KX 
<< Trec—K KKK Xx 
xT cK KK KK KOK 
rier tele ot 


7: i a 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Vv 


Vv = Pin 16 
cc ¥ a Yb 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


or nso oaapoinneW ove aae | abiewvge | abi ovge | V 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


Voc Supply voltage 


"HIGH. level input voltage 


LOW-level input voltage 


Input clamp current 
HIGH-ievel output current 


LOW-level output current een ae 
Tp Operating free-air temperature Ll ed 
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LOGIC PRODUCTS 


MULTIPLEXER 04/74LS352 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
54/74LS352 


PARAMETER TEST CONDITIONS! UNIT 


2.5 
2.7 


3.4 

3.4 
0.25 0.4 
0.35 0.5 


Vec= MIN, Vin = MIN, 


Von HIGH-level output voltage Vip = MAX, loy = MAX Com’! 


VoL LOW-level! output voltage oe aK Com’! 


Vix Input clamp voltage 
Input Current at maximum a 
I, input voltage Voc = MAX V,= 7.0V 
ie HIGH-level input current Voc = MAX V,=2.7V 
lie LOW-level input current Voc = MAX V,= 0.4V 
Short-circuit | mil | 20 
los output current? Yoo= MINN _ 20 
Supply current Voc = MAX | Mil 
NOTES 


| 
CCL (total) 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. log is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


> 


> 


_ 
NO | PO mo! 
cS) 


3 
> 


ik ms 
>| > 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54/74LS 
PARAMETER TEST CONDITIONS © C, = 15pF, Ry = 2k2 UNIT 
X 


Min Ma 
= ae 
ee * 
oo _babeoua : 
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LOGIC PRODUCTS 


MULTIPLEXER 54/74LS352 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


VIN VM Vu 


jn an 


Vout VM vm 


Waveform 1 — Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


Vcc Vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY INE UE OESE REGUIREMENTS 
C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- Amplitude | Rep. Rate trtH | tTHL 


TICS for value. Leeann 
Ry = Termination resistance should be equal to Zoyrt of Pulse Generators. S4LS/74LS | 30v | iMHz | sons | t6ns | éns | 


D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH) trH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


MULTIPLEXER ~___ 5AI7ALS353. 


Dual 4-input Multiplexer (3-State) 


e inverting version of TYPICAL PROPAGATION DELAY | TYPICAL SUPPLY CURRENT 

"LS253 (From Data) | (Total) 

e 3-State outputs for bus | 
interface and multiplex 


expansion 
© Common Select inputs § ORDERING CODE ; 
e Separate Output Enable PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V #5%;Ta=0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
inputs 
Ceramic DIP S54. S353F 
DESCRIPTION 
Flatpack S54LS353W 
The ’LS353 has two Identical 4-input multi- 


plexers with 3-State outputs which select 
two bits from eight sources selected by 
common Select inputs (So, S,). When the 
individual Output Enable (Eo,, Ep,) inputs 
of the 4-input multiplexers are HIGH, the 
outputs are forced to a HIGH impedance 
(HIGH Z) state. 


The ’LS353 is the logic implementation of 
a 2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE | 
7 DESCRIPTION | 54/74LS 
inputs 1LSu! 


10LSui 


Outputs 


Note: 
54/74LS unit load (LSul) is 20pA yyy and ~O0.4mA Ik 


below: All but one device must be in the HIGH im- 
V7 - OF (1. 05.08 Pr -ae pedance state to avoid high currents ex- 
at Hor eae So ceeding the maximum ratings, if the out- 
cae Ee ee puts of the 3-State devices ave tied to- 
Y p= OE pe (Ion 2S 42So + 14_2S4°So gether. Design of the Output Enable sig- 
+ lop*S4°So + Igp°S4°So) nals must ensure that there is no overiap. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYN SYMBOL (IEEENEC) 


So 


Voc =Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 


MULTIPLEXER -§4/74L8353 


LOGIC DIAGRAM FUNCTION TABLE 


SELECT OUTPUT 
INPUTS DATA INPUTS ENABLE ~ OUTPUT 


ECs ae a ee 


‘oa Na \2a gq Sy lob Nb lab 13b 
(6) (5) (4) (3){  (2)| — (14)] (10) (11) (12) (13) 


VY VY 


— 


VY 


es 
[rt Foi 
8 


eps & 


fer Serine 
rrzarreex|o 
me HE 
moe Eo x FY 
eB OOK LT 


2 > a> a> a> a> a> ap < 
meoeeeeeeret 
rieriritirin 


i5t 


Voc = Pin 16 : (9)7 
GND=Pin8 Ya Yb 


H = HIGH voltage level 

L =LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 
Vin Input voltage | -0.5 to +7.0 
Vout Voltage applied to output in HIGH output state 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


lon HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 
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LOGIC PRODUCTS 


MULTIPLEXER 54/74LS353 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS353 
PARAMETER TEST CONDITIONS! 


| Min | Typ? 

ee 
ca 

oe 


UNIT 


0.25 
0.35 
0.25 


0 


oi 


ema [ont 
ee 


Vix Input clamp voltage Voc= MIN, |= Ix 


Off-state output current, _ _ _ 
lozH HIGH-level voltage applied Mece MAS Vige MIN: | Nome 
Off-state output current, _ _ 7 
lozi LOW-level voltage applied Veea ns Mie MUN jl: Nor ON 
Input current at maximum 
/ input voltage Moos MAA vi eriey 


NH HIGH-level input current Voc = MAX, V,; = 2.7V 


he LOW-level input current Voc = MAX V,=0.4V 
Short-circuit output 
Cc 


Condition 1 
Voc= MAX : 
Condition 2 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voo = SV, Ta = 25°C. 

3. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Ioc is measured under the following conditions with the outputs open: Condition 7: All inputs grounded. Condition 2: OE at 4.5V, all inputs grounded. 

5. VoL= + 0.45V MAX for 54S at Ta = + 125°C only. 


Vor LOW-level output voltage 


| 
on 
: 


NO 
ee 

.~ 

> 


S 
loc Supply current? (total) 


cB 
ie 
> 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER 


teLy Propagation delay 
tery Data to output 


teLy. Propagation delay 45 
teHL Select to output wavelorn 32 


54LS/74LS 
Cc, = 15pF, Ri = 2k 


TEST CONDITIONS 


Waveform 1 
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LOGIC PRODUCTS 


MULTIPLEXER | 54/741S8353 


AC WAVEFORMS 


PROPAGATION DELAY DATA 3-STATE ENABLE TIME TO HIGH LEVEL 
OR SELECT TO OUTPUT AND DISABLE TIME FROM HIGH LEVEL 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 


VM= 1.3V 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
| PULSE at a 
GENERATOR UT. PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open 
Closed 


Closed 
Closed 


t 
DEFINITIONS 
Pp 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY ENT PUESE SEOuInERon 
C; =Load capacitance includes jig and probe capacitance; see AC | Amplitude | Rep. Rate | | Rep. Rate | Pulse Width | trun | tTHL 


CHARACTERISTICS for vatue. 

Ry =Termination resistance should be equal to Zoy7 of pulse [~sausais | aov | im | 
generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for 54/74, 54S/74S, Ry = 5kN for S4LS/74LS. 

trLH: trHy Values should be less than or equal to the tabie entries. 
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LOGIC PRODUCTS 


LATCH 


94/74LS$363 


e 8-bit transparent latch 

e 3-State MOS compatible 
output buffers 

¢ Common Latch Enable 
input with hysteresis 

¢ Common 3-state Output 
Enable control 

e Independent latch and 
3-Sstate buffer operation 


DESCRIPTION 


The ’363 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolied independently by Latch Enable (E) 
and Output Enable (OE) control gates. 
The data on the D inputs is transferred to 
the Latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the Data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 
1V closer to Vcc, or to over 3.5V at mini- 
mum Vcc. This feature makes these 


PIN CONFIGURATION 


Octal Transparent Latch With 3-State Outputs 


TYPE TYPICA 


DELAY 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Ceramic DIP 


N74LS363N 


L PROPAGATION 


COMMERCIAL RANGES 
Voc = 5V + 5%; Ta =0°C to + 70°C 


i er 


TYPICAL SUPPLY CURRENT 
(Total) 


MILITARY RANGES 
Voc = 5V + 10%; Ta = — 55°C to + 125°C 


S54LS363F 
S54LS363G 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
A 54/74LS unit load (LSul) is 20pA |),4 and —0.4mA lj. 


devices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. 


The active LOW Output Enable (OE) con- 
trols all eight 3-state buffers independent 


LOGIC SYMBOL 


Voc = Pin 20 
GND = Pin 10 


DESCRIPTION 54/74LS 


30LSul 


of the latch operation. When OE is LOW, 
the latched or transparent data appears at 
the outputs. When OE is HIGH, the out- 
puts are in the HIGH impedance ‘‘off’’ 
state, which means they will neither drive 
nor load the bus. 


LOGIC SYMBOL (IEEE/IEC) 


TN en TTL/MOS 
ic 
D 


1 


Peed 
a 
Po 
beet 
pe 
ae 
Be 
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LOGIC PRODUCTS 


LATCH | | 54/74LS36 


LOGIC DIAGRAM 


Voc = Pin 20 


GND = Pin 10 


MODE SELECT—FUNCTION TABLE 


INPUTS 
INTERNAL REGISTER 
| | oe | ce | le 

: L H L L L 

, L L | L | L 
: ; H L | L (2) 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voitage level 

| = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 
(Z) = HIGH impedance “off” state 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[Vn Iputvotage ——SSC~C~“~“‘“S*S*“‘“~*~*~“‘~“rtC‘ tw DOS VTO- V 


Vout Voltage applied to output in HIGH output state -—0.5 to +Voo -0.5 to +Voc ae ae 


V 
Ti —55 to +125 0 to 70 


OPERATING MODES 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS | 


PARAMETER 


ii Snsiagies ee aol 
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LOGIC PRODUCTS 


LATCH 94/74LS363 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER |___sairasaes__ | UNIT 
| Min | Typ? | Max | 
Von HIGH-level output voltage 


pom [sas ff 
Vo. LOW-level output voltage 


TEST CONDITIONS' 


Vec= MIN, Vin = MIN, Vi= MAX, lon = MAX 


reomifaes || dv 


lo. =12mMA | 74LS 
Vix Input clamp voltage | Voc = MIN, |= hx 


Off-state output current, 7 3 tee 
loz HIGH-level voltage applied Voc = MAX, Vi_ = MAX, Vo = 3.65V 


Off-state output current, - _ 7 
LOW-level voltage applied Voc = MAX, Vin = MIN, Vo = 0.4V 


, Input current at maximum Voc = MAX, V) = 7.0V 
input voltage 

Ly HIGH-levei input current Voc = MAX, V, = 2.7V 

li, LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output > 


loc | Supply current (total) Voc = MAX, OE = 4.5V 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyy = +0.5V and Voo = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


Voc = MIN, Viq= MIN, 
Vir = MAX 


loz 


AC CHARACTERISTICS 1, = 25°C, Veg = 5.0V 


PARAMETER 


tpi Propagation deiay 

te, Latch Enable to output Mvavelounel 

teLH Propagation delay 23 

tp, Data to output | evelOUmn A 27 ne 


TEST CONDITIONS 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V | 


54LS/74LS 
PARAMETER TEST CONDITIONS Min UNIT 
1 


LOGIC PRODUCTS 


LATCH 


94/74LS363 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


VS 


_ 
me ; og - 


Waveform 1 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


€E Vu Vu 
ee | +'tpLz > 
Q \ VM a #18 


L_osy 


Waveform 3 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL © 


0.5V 


Vu =1.5V 


Waveform 2 


PROPAGATION DELAY DATA 


TO Q OUTPUTS 
On Vu Vm 
= ne 
Qn Vu Vay 
Waveform 4 


DATA SETUP AND HOLD TIMES 


i 


Waveform 5 


Vi 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS 


The shaded areas indicate when the input is permitted to change for 


predictable output performance. 
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LOGIC PRODUCTS 


LATCH 94/74LS363 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vec 


AMP (V) 


90% 


PULSE | Darae: WE 
GENERATOR U.T. 


POSITIVE 
PULSE 


10% 
tw 
Open Closed F 
Closed Open Vm = 1.3V for SALS/74iS, Viy = 1.5V for ail other TTL famiiles. 
Closed Closed 


Closed Closed 


DEFINITIONS 

Ry, = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY NEUE EULESS RESUIREMENTS 

C, = Load capacitance inctudes jig and probe capacitance; see AC frais | tee tee | meme tryin | trae 
CHARACTERISTICS for vatue. 

Ry= Termination resistance should be equal to Zoy7 of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 


Ry = 1k2 for 54/74, 54S/74S, Ry = 5kf for 54LS/74LS. 
tTLH: tTH Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


FLIP-FLOP 54/7 4LS364 
Octal D Flip-Flop With 3-State Outputs 
e 8-bit positive edge- TYPICAL SUPPLY CURRENT 


TYPE 


triggered register 

3-State MOS compaiible 
output buffers 

Common Clock input with 
hysteresis 

Common 3-state Output 
Enable control 
Independent register and 
3-state buffer operation 


DESCRIPTION 


The 364 is an 8-bit edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 


PIN CONFIGURATION 


4-476 


TYPICAL fax 


74LS364 5OMHz . 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGES 
Vec = 5V + 5%; Ta = 0°C to+ 70°C 


. (Total) 
42mA 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


Plastic DIP N74LS364N 


Ceramic DIP 


NOTE 
A 54/74LS unit load (LSul) is 20uA Ip) and —0.4mA I,. 


1V closer to Vcc, or to over 3.5V at mini- 
mum Vcc. This feaure makes these de- 
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. The active LOW Output Enable 
(OE) controls all eight 3-state buffers inde- 


LOGIC SYMBOL 


Vcc = Pin 20 
GND = Pin 10 


DESCRIPTION 


30LSu! 


pendent of the register operation. When 
OE is LOW, the data in the register ap- 
pears at the outputs. When OE is HIGH, 
the outputs are in the HIGH impedance 
“off” state, which means they will neither 
drive nor load the bus. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


FLIP-FLOP 04/74LS364 


LOGIC DIAGRAM 


(7 ) (13) (14) (17) (18) 


(3) (4) ) (8 
CP > O 
11 
) Ke hed es a 
Pas ba 
Voc = Pin 20 Q Q 
GND = Pin 10 
\/ \/ \/ \/ 
as 5 ha 
dE O > 
(1) (2) (5) 


(6) (9) 
Qo Q, Qo Q3 


MODE SELECT—FUNCTION TABLE 


OPERATING MODES abil 
H 
H 


Latch register and disable outputs 


H = HIGH voitage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L_ = LOW voltage level 

|) = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z) = HIGH impedance ‘‘off” state : 
t = LOW-to-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 74LS 
(N . . 
iN 
A 


RECOMMENDED OPERATING CONDITIONS 


pseaiiaet | Min 
pe Seated a 
Com’! 5 


Vv HIGH-level input voltage 


| HIGH-level output current pM 
low LOW-level output current MN 
" : eas 


T Operating free-air temperature Le 


LOGIC PRODUCTS 


FLIP-FLOP a ie 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air Se range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 
Von HIGH-level output voltage Voo= MIN, Viy= MIN, Vic = MAX, lop = MAX _ Mil 


Voc = MIN, Vi4y = MIN, = MAX 
Vi = MAX 


Vo, LOW-level output voltage 


Vix Input clamp voltage Voc = MIN, |) = tix 
Off-state output current, 


| lozH  HIGH-level voltage applied Vec = MAX, Vi_ = MAX, Vo = 3.65V 
Off-state output current, 
loz. LOW-level voltage applied Veco = MAX, Vin = MIN, Vo =0.4V 
Input current at maximum = 
input voltage Neopet le a Loma 


er: level input current Voc = MAX, V, = 2.7V 


Voc = MAX, V; = 0.4V 


~ Supply current (total) Voc = MAX, OE = 4.5V 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = SV, Ta = 25°C. 


3. lgg is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


AC CHARACTERISTICS T, = 25°C, Vcc = 5.0V 


PARAMETER TEST CONDITIONS 


54LSI74LS 
| C, = 45pF, R, = 6679 UNIT 


fax _ Maximum clock frequency Waveform 1 


tery " Propagation: delay 
_tene Clock to aa 


NOTE 
Per industry convention, fyyayx is the worst case value of the maximum device operating frequency with no constraints on t,, tf, pulse width or duty cycle. 


Waveform 1 : ; 


AC SETUP REQUIREMENTS 1, = 25°C, Vog = 5.0V 


54LS/74LS 
TEST CONDITIONS UNIT 


PARAMETER 


[Wavetorm esd 


th, Hold time, Data to clock 
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LOGIC PRODUCTS 


FLIP-FLOP 94/74LS364 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
AND CLOCK PULSE WIDTH DISABLE TIME FROM HIGH LEVEL 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


DATA SETUP AND HOLD TIMES 


Waveform 3 Waveform 4 


Vm = 1.5V for 54/74 and 54S/74S, Vjy = 1.3V for 54LS/74LS. 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vcc 


AMP (Vv) 
90% 


NEGATIVE 


PULSE fe pn 
GENERATOR UT. PULSE 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyr7 of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for §4/74, 54S/74S, Ry = 5k for 54LS/74LS. 

tTLH tTHL Values should be toss than or equal to the table entries. 


LOGIC PRODUCTS 


a 


-BUFFERSIDRIVERS _ 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 


FUNCTION TABLE, ’365A, ’366A . 


CALS 
L 


L 74 H 
H H L 
X (2) (Z) 
X (2) (2) 


pees OA sea 


L = LOW voltage level 

H = HIGH voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


PIN CONFIGURATION 


a 


*365A, ’367A Hex Buffer/Driver (3-State) 
°366A, 368A Hex Inverter Buffer (3-State) 


CAL PROPAGATION 


TYPE TYPICAL SUPPLY CURRENT 
ae wars _° DELAY | (Total) 


TYP! 


TALS266A, 268A 


ORDERING CODE | 


| Mee = 5V + 5%; Ta = 0°C to + 70°C 


N74365AN @¢ N74LS365AN 
N74366AN ¢ N74LS366AN 
N74367AN @ N74LS367AN 
N74368AN ¢ N74LS368AN 


PlasticSO | N74tS365AD * N74LS367AD 
| | _N74LS368AD 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


Plastic DIP 


S54365AF @ S54LS365AF 
S54366AF ¢ SS54LS366AF 
S54367AF ¢ S54LS367AF 
S54368AF ¢ S54LS368AF 


S54365AW @ S54LS365AW 
S54366AW @ S54LS366AW 
S54367AW ¢ S54LS367AW 
S54368AW © S54LS368AW 


S54LS365AG | 
S54LS367AG 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS | DESCRIPTION 54/74 54/74LS 
SS 
[an [Outputs ious 


NOTE : 
Where a 54/74 unit foad (ul) is understood to be 40yA I),4 and — 1.6mMA I, and a 54/74LS unit load (LSul) is 204A IY 
and -0.4mA uti 


Ceramic DIP | 


Flatpack 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS  § 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


PARAMETER | sa 
IN : . 
1 


7 
~ 0.5 to — 0.5 to - 0.5 to - 0.5 to 
+ 


1 


7 
V 
- | .-30 to — 30 to — 30 to — 30 to 
pty putea ee | | 
k ; ~ 0.5 to - 0.5 to - 0.5 to - 0.5 to 
Vout Voltage applied to output in HIGH output state + Voc Vex 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


LOGIC PRODUCTS 


BUFFERS/DRIVERS _54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 


RECOMMENDED OPERATING ee eo 


PARAMETER 
Supply voltage 
a ! 


H!IGH-level input voitage 


LOW-level input voltage 
Mt I 


Input clamp current 


HIGH-ievel output current 

Com’! 
LOW-level output current 
Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS | 
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY eT ULE ReUbement® 

C, = Load capacitance includes jig and probe capacitance; see AC | Amplitude | Rep. Rate | ed 
CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to cl of Pulse ee 
Generators. 

O = Diodes are 1N916, 1N3064, or equivalent. S4L.S/74LS | 3ov_ | MHz | soons | 18ne | Gre | 

Ry = 1kf for 54/74, 548/748, Ry = 5k for 54LS/74LS. 

tTLH: 'THy Values should be fess than or equal to the table entries. —S | sev | mnz | sons | 25ns | 25ne| 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74365A, '366A, 54/74LS365A, '366A, 
PARAMETER TEST CONDITIONS' "367A, '368A "367A, '368A UNIT 
Min | Typ? | Max | min | Typ? | Max | 


emia Pete tet tet be 
Bee 


Voc = MIN, 
Vo. LOW-level output voltage Vin= MIN, 


MEM Ltostama | vas [| TT 
[Vix Input clamp voltage | Voc MINN=tx |] -1.8 


Off-state output current, Voc = MAX, Viy = MIN, Vii = MAX, 
OZH HIGH-level voltage applied Vo=2.4V 


Off-state output current, Voc = MAX, Vi4= MIN, Vi = MAX, 
OZL LOW-level voltage applied Vo=0.4V 


Input current at maximum 
I input voltage 


ly HIGH-level input current Voc = MAX 
| inputs, V,= 0.5V 


Either OE input at 2.0V 


Does not apply to 
I  LOW-level input current "LS365A or 'LS367A 


linputs V,=0.4V 
Both OE inputs at 0.4V 


[OE inputs vizoav || 


Short-circuit output 
loc Supply current‘ (total) Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. I¢og is tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 


second. 
 «Ba/74 SALS/74LS | | 
C, =50pF, R, =4000 | C,=45pF, R,=66702 | UNIT 


4. Measure icc with Data inputs grounded and Output Enabie inputs at 4.5V. 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER 


iia Propagation delay Waveform 1, '366A, '368A 
H 
=e Propagation delay Waveform 2, 365A, ’367A 
PHL 


_ 
Tira Enable to HIGH [Waveforms 
eK 
aes 
oo 
eae 
caren 


TEST CONDITIONS 


"365A, '367A 
tpz, Enable to LOW Waveform 4 
"366A, '368A 


"365A, '367A 


tpyz Disable from HIGH | Waveform 3, C, = 5pF 
366A, '368A 


tp_z Disable from LOW 


4 
‘ 


Waveform 4, C, = 5pF 
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LOGIC PRODUCTS 


‘BUFFERS/DRIVERS 


54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


on | 


Waveform 1 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Waveform 3 


WAVEFORM FOR NON-INVERTING OUTPUTS 


Waveform 2 


_ 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


OE Vu Vu 
tpzL > bias 


Y,Y \ Vu he =1,5V 
0.5V 


Waveform 4 


Vm = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL farhilies. 


4-484 


LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


94/74LS373, 54/74L$374, $373, $374 


8-bit transparent latch — 
"373 

8-bit positive, edge- 
triggered register — °374 
3-State output buffers 
Common 3-State Output 
Enable 

independent register and 
3-State buffer operation 


DESCRIPTION 


The '373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 


PIN CONFIGURATION 


"373 Octal Transparent Latch With 3-State Outputs 
374 Octal D Flip-Flop With 3-State Outputs 


COMMERCIAL RANGES 
Vec = 5V + 5%; Ta = 0°C to + 70°C 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


A Nose Bie cea 
[rassre [toned mm 
[_tasara [ns Sida 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


N74LS373N ¢ N74S373N 
N74LS374N ¢ N74S374N 
N74LS373D ¢ N74S373D 
N74LS374D ¢ N74S374D 


DESCRIPTION 54/74S 54/74LS 
a 


Outputs 
NOTE 


S54LS373F ¢ S54S373F 
S54LS374F ¢ S54S374F 


$54S374G 
S54LS373G e¢ S54LS374G 


Where a 54/745 unit load (Sul) is 50yA ||} and — 2.0mA li_, and a 54/74LS unit load (LSul) is 20pA I),q and — 0.4mMA Ij, . 


are in the HIGH impedance ‘off’ state, 
which means they will neither drive nor 
load the bus. 


The '374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 


LOGIC SYMBOL 


Voc = Pin 20 
GND = Pin 10 


Voc = Pin 20 
GND = Pin 10 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mvV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


LOGIC SYMBOL (IEEE/IEC) 


4-485 


LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS = = —Ss_- §4/74LS373, 54/74L$374, $373, S374 


The 3-State output buffers are designedto all eight 3-State buffers independent of the HIGH impedance “off” state, which 
drive heavily loaded 3-State buses, MOS__ the register operation. When OE is LOW, means they will neither drive nor load the 
memories, or MOS microprocessors. The the datain the register appears at the out- bus. . 
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 


LOGIC DIAGRAM, ’373 | 


Vec =Pin 20 
GND =Pin 10 


Voc = Pin 20 
GND =Pin 10 


MODE SELECT—FUNCTION TABLE, ’373 


| INPUTS OUTPUTS | 


INPUTS OUTPUTS 
“oe [ed INTERNAL REGISTER 


es 


H = HIGH voltage levei | =LOW voltage leve! one setup time prior to the LOW-to-HIGH clock transition or 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW O€ transition (Z)= HIGH impedance “off” state 
L = LOW vottage level t = LOW-to-HIGH clock transition 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 94/7 4LS373, 54/74LS8374, $373, $374 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Vout Voltage applied to output in HIGH output state ere — 0.5 to 
+ Vice $V ee 


Ta Operating free-air temperature range — 55 to +125 


RECOMMENDED OPERATING CONDITIONS 


Vin HIGH-level input voltage 
L 


V; LOW-level input voltage | Mil 


lik Input clamp current 


lox HiGH-level output current 
lon LOW-level output current 


Ta Operating free-air temperature 


NOTE 
Vi_ = +0.7V MAX for 54S at Ta = + 125°C only. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS =-sS—S=«*SSIALS373, 5.4/74LS374, $373, S374 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


. 54/74LS373, 374 §4/74S373, 374 
a5 PARAMETER TEST CONDITIONS! . 
Von  HIGH-level output voltage cor MIN, Ms = a Vice 
| on = MAX 


Vo. LOW-level output voltage 


Vix Input clamp voltage 


| Off-state output current, 
02H —_HIGH-level voltage applied 


Off-state output current, Voc = MAX, Vo=0.4V 
OZL = LOW-level voltage applied Viq = MIN Vo = 0.5V 


i Vi.=7 OV 
Input current at maximum Voo= MAX ' 
input voltage V,)=5.5V 


I 
lu: HIGH-level input current Voc = MAX, V,;=2.7V 
IL 


V,=0.4V 
| LOW-level input current Ver = MAX | Mis0ev 
V,=0.5V onset 


| locz OE=4.5V  'LS373 


lec. OE=0V '$373 


locz OE=4.5V ’LS374 


es! 
ane! 
fess 
loot All inputs '$374 —_ 


Cc 
= EEE TET ER 


cn | — | aon | : @ ]t> 
Clo on ro) i on) 
oO ND 


I 
©o 
~) 
a 


l 
—_ 
Oo 
oO 


= Wi] & 


Oo 
>| >| > 


loc Supply current (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta= 25°C. 

3. log is tested with Voyy= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sec- 
ond. 

4. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS T,= 25°C, Voc =5.0V 


PARAMETER. | _ TEST CONDITIONS 


fuax Maximum clock frequency 
oe Pees 
ooo 
i oe 


tezu Enable time to HIGH level 


373 
’ 374 


Disable time from HIGH Waveform 2, C, = 5pF 


Disable time from LOW Waveform 3, C= 5pF 


tpz_ Enable time to LOW level Waveform 3 


level | 


NOTE 
Per industry convention, fax is the worst case value of the maximum device operating frequency with no constraints on tr, ty, pulse width or duty cycle. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


; KY Jf 
Vu Vu 
rer an De tyy(L) = 


E 
tPHL a 

Q \ Vu 7m 

Waveform 1 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Vu 


OE Vu Vm 
+ tpzL> +tpLz— 
Q \ Vm = =4.5V 
L_ osv 
Waveform 3 


DATA SETUP AND HOLD TIMES 


thi) 


E VM Va 


Waveform 5 


54/74L$373, 54/74LS374, $373, $374 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


OE Va Vu 
+ tezH + PHZ > 
Ss 0.5V 
| 
Q Vu re =1.5V 
Waveform 2 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 


Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


= itwaax 


cp Vu Vu Vu 


=— ty(H) mh tyy(t) 
tPHL a 
Q Vu Vu 


Waveform 6 


DATA SETUP AND HOLD TIMES 


cp Vu 


HULL, 


Va 


Waveform 7 


Viv = 1.5V for 54/74 and 54S/74S, Vyy = 1.3V for 54LS/74LS. ; 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS - §4/74L$373, 54/74LS374, $373, $374 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER ; TEST CONDITIONS 


tyw(H) 
tyw(L) 


Setup time, Data to Latch Enable Waveform 5, ’373 


Latch Enable pulse width Waveform 1, ’373 


ts 
ty, Hold time, Data to Latch Enable Waveform 5, '373 


Waveform 6, ’374 


Waveform 7, '374 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Voc 
AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed ‘Closed 


DEFINITIONS 


a 
R, = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY NED bore e DeOMnEments 


C, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 


Ry=Termination resistance should be equal to Zout Of Pulse 'MHz 
Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. S4LS/74LS 
Ry = 1kf for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS. | 25ns | 
trLH: 'THL Values should be less than or equal to the table entries. eaci7as ee ane 
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LOGIC PRODUCTS 


LATCH §4/74LS375 
Quad Bistable Latch 


TYPE TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Vec = 5V + 5%; Ta = 0°C to+ 70°C | Veco = 5V + 10%; Ta = -55°C to + 125°C 


Pasicor [mason | SSCSC~S~S 
PPiasic so | _Nvaisoad——SCidSCSC“‘~“*~s*‘“‘*~*s*~* 
[ceramic iP | SSCSC~‘dtC*‘“C~*~*‘ LTS 
rritpack | ——SsS~—~—~S~S~iSCSCSC SSW 
LS 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74LS 


¢ Quad transparent latch 
¢ Complementary outputs 


DESCRIPTION 


The '375 has two Independent 2-bit trans- 
parent latches. Each 2-bit latch is con- 
trolled by an active HIGH Enable Input (E). 
When E is HIGH, the data enters the latch 
and appears at the Q output. The Q out- 
puts follow the Data inputs as long as E is 
HIGH. The data on the D inputs one setup 
time before the HIGH-to-LOW transition of 
the enable will be stored in the latch. The 
latched output remains stable as long as 
the enable is LOW. 


10LSul 


NOTE 
A 54/74LS unit load (LSul) Is 20nA yy and —0.4mA typ. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 


LATCH | 54/741S375 


LOGIC DIAGRAM (Each Latch) MODE SELECT—FUNCTION TABLE 


Q Q 
TO OTHER LATCHES 


se te -- 


H L L H 
[oatatatcnes fu fx | a | a 


H = HIGH voltage level 

E D . L = LOW voltage level 

X = Don’t care 

q = Lower case letters indicate the state of referenced output one setup time prior to 
the HIGH-to-LOW Enabie transition. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


| 
Vout Voltage applied to output in HIGH output state 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


lik Input clamp current 
lou HIGH-level output current 


lot LOW-level output current 
A 


T 


Operating free-air temperature 
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LOGIC PRODUCTS 


LATCH 94/74LS375 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 
Vou HIGH-level output voltage Yec= IN Vins NON: Vic Mas | Mit 


Voc = MIN, Viy= MIN, lo, = MAX 
Vo- LOW-level output voltage V,, = MAX 


V Input clamp voltage Voc = MIN, =x 


IK 
Input current at maximum Do-D, inputs 
: Voc = MAX, V; =7.0V : 
input voltage Eo.1, Eo.3 inputs 
. Dp-D3 inputs 
H HIGH-level input current Voc = MAX, V, = 2.7V 
Eo_; ‘ Eo_3 inputs 
Do-D3 inputs 
he LOW-level input current Voc = MAX, V, = 0.4V 
Eo-4 ’ Eo_3 inputs 
Short-circuit output - 
Cc 


I 

I 

| 

lo 
lo Supply current’ (total) Voc = MAX 

NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Test loc with all inputs grounded and all outputs open. 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 2k2 


nur Propagation dea 
tn Propagation delay 
nor Propagation delay 
ins Propagation delay 


AC SETUP REQUIREMENTS 1, = 25°C, Vo¢=5.0V 


PARAMETER TEST CONDITIONS 


LOGIC PRODUCTS 


LATCH 


54/741S375 


AC WAVEFORMS 


PROPAGATION DELAY DATA 
—  TOQ OUTPUTS | 


Waveform 1 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 


Waveform 2 


Viy = 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


Voc 
() 


PULSE 
GENERATOR 


DEFINITIONS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS- 
TICS for value: 

Ry = Termination resistance should be equal to Zoyrz of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

trLH. ttHL Values should be less than or equal to the table entries. 
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DATA SETUP AND HOLD TIMES 


Waveform 4 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


eA’ INPUT PULSE REQUIREMENTS 
Amplitude | Rep. Rate | Pulse Width iru 


LOGIC PRODUCTS 


FLIP-FLOP 


94/7 4LS377 


e Ideal for addressable 
register applications 

e Clock Enable for address 
and data synchronization 
applications 

¢ Eight edge-triggered D 
flip-flops 

e Buffered common clock 

e Slim 20-pin plastic and 
ceramic DIP packages 

e See ’273 for Master Reset 
version 

e See ’373 for transparent 
latch version 

e See ’374 for 3-state 
version 


DESCRIPTION 


The '377 has eight edge-triggered, D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
input loads all flip-flops simultaneously, 
when the Clock Enable (CE) is LOW. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 


PIN CONFIGURATION 


Octal D Flip-Flop With Clock Enable 


TYPE TYPICAL fax TYPICAL gunn CURRENT 


ORDERING CODE 
MILITARY RANGES 


PACKAGES COMMERCIAL RANGES 
Vcc = 5V + 5%; Ta = 0°C to + 70°C Vec = 5V + 10%; Ta = -55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


All 


a 
Outputs 10LSul 


NOTE 
A 5A/74LS unit load (LSul) is 204A Ip, and - 0.4mA |). 


flop’s Q output. The CE input must be LOW-to-HIGH clock transition for predict- 
stable only one setup time prior to the able operation. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Do 0, 02 Dy 
cP 


CE 
Qo GQ, Qg Q3 


Voc = Pin 20 
GNO = Pin 10 
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DESCRIPTION 54/74LS oe os 


LOGIC PRODUCTS 


FLIP-FLOP 8 | sh 2 pee - * es aoe 4/7 418377 


LOGIC DIAGRAM 


Vec* Pin 20 
GNO = Pin 1¢ 
() =Pin Numbers 


MODE SELECT—FUNCTION TABLE 


Te | € ]. | 3 
tees 


i? ! h X no change 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 
CC Supply voltage 
IN 


OPERATING MODE 

H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

| = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don't care. 

| = LOW-to-HIGH clock transition. 


[iw Input eurent ——SSCSC~C~“~*~*~“‘“~*~CSC‘ ONO dat Tm 


Ta Operating free-air temperature range 
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LOGIC PRODUCTS 


FLIP-FLOP 94/74LS377 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER UNIT 
Supply voltage 
- | 


HIGH-level input voltage 


LOW-level input voltage 
= | 


[ars [50 


_ HIGH-level output current 


lo LOW-level output current Eat 
Operating free-air temperature as 


TEST CONDITIONS' 
Voo= MIN, Viq= MIN, Vi.= MAX, [Mil 
lon= MAX 


PARAMETER 


Von HIGH-level output voltage 


Vec= MIN, Vin = MIN, 
Vii= MAX 


ViK Input clamp voitage Voc= MIN, I= |x 


ae ere 

| 28 

| 27 | 

nes 

cae 

ee ee: 

eae Dees ee 

prem neem 

De aacacl 

= 

— 

wee 


Voi LOW-level output voitage 


iH HIGH-level input current Voc = MAX, V, = 2.7V 
he LOW-level input current Voc = MAX, V,=0.4V 


Short-circuit output 
current? Vee MAA 
| Outputs HIGH 
ee ae ae 
loc, Outputs LOW 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit Should not exceed one 
second. 

4. With all outputs open. 


AC CHARACTERISTICS 1, = 25°C, Vcc =5.0V 


S4LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 2k0 


tei Srooagation delay 
Waveform 1 
teu. Clock to output 
NOTE 
Per industry convention, fray is the worst case value of the maximum device operating frequency with no constraints on ty, tf, pulse width or duty cycie. 
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LOGIC PRODUCTS 


FLIP-FLOP - 54/7 4LS377 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS DATA AND CLOCK ENABLE 
AND CLOCK PULSE WIDTH SETUP AND HOLD TIMES 


" i. 


TTT 


Waveform 1 Waveform 2 


Vy = 1.5V for 54/74 and 54/74S; Vay = 1.3V for S4LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


Vw = 1.3V for S4LS/74LS; Vig = 1.5V for all other TTL families. 


Ry = Load resistor to Voc: see AC CHARACTERISTICS for value. | Ampiitude | Rep. Rate | Pulse width | tron | trae. 

C, =Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- | saa | gov. | tmHz =| soons | ns | 7ns | 
TICS for value. 

Ry = Termination resistance should be equal to ZouT of Pulse Generators. a SS 


tTLH. trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


FLIP-FLOP 


94/74LS378 


e Ideal for addressable 
register applications 

Six edge-triggered D 
flip-flops 

Buffered common clock 
Clock Enable for address 
and data synchronization 
applications 

See ’174 for Master Reset 
version 


DESCRIPTION 


The '378 has six edge-triggered D-type flip- 
flops with individual D inputs and Q out- 
puts. The common buffered Clock (CP) in- 
put loads all flip-flops simultaneously 
when the Clock Enable (CE) is low. 


The register is fully edge-triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The CE input is also edge- 
triggered and must be stable only one set- 
up time prior to the LOW-to-HIGH clock 
transition for predictable operation. 


PIN CONFIGURATION 


Hex D Flip-Flop With Clock Enable 


TYPICAL SUPPLY CURRENT 
(Total) 


TYPE 


74LS378 


TYPICAL fryax 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Veg = 5V £5%; Ta, =0°C to + 70°C | Veg =5V + 10%; T, = — 55°C to + 125°C 


Ceramic DIP $54LS378F 
Flatpack | $54LS378W 


 sortcanpwanpenianmminicon nan Aces nies 
a eee emeeeany 


ae 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 
All Outputs 
NOTE 


Where a 54/74LS unit load (LSul) is 20pA iy and —0.4mA |j,. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5 


Vcc = Pin 16 
QGND=Pin 8 
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LOGIC PRODUCTS 


FLIP-FLOP _ 541741378 


LOGIC DIAGRAM MODE SELECT— 
FUNCTION TABLE 


OPERATING 

MODE |cp|ce[o,] a | 
ee ee 
load vo" fh ft fk 


Hold t h X |no change 
(do nothing) | X | H } X |no change 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L = LOW voltage level steady state. 

| = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don't care. 

1 = LOW-to-HIGH clock transition. 


( )=Pin Numbers 
Voc = Pin 16 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 
Voc Supply voltage | 
Vin Input voitage — —0.5 to + 7.0 


Vout Voltage applied to output in HIGH output state -0.5 to +Voo —0.5 to +Voc 
Ta Operating free-air temperature range —55 to +125 


RECOMMENDED OPERATING CONDITIONS 


Vin HIGH-level input voltage 2.0 


V LOW-level input voltage | Mil 


lik Input clamp current ae 


lot LOW-level output current es Wd 


eratin ree-alr temperature 


4-500 


LOGIC PRODUCTS 


FLIP-FLOP 54/74LS378 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS378 
PARAMETER TEST CONDITIONS! 
Voy _-HIGH-level output voltage Voc = MIN, ve = MIN, V,, = MAX, 
oH = MAX 


Voc= MIN, Viy= MIN, 
Vit= MAX 


Input current at maximum Voco = MAX, V, = 7.0V 
input voltage 


| 

ie HIGH-level input current Voc = MAX, V, = 2.7V 
ie 

| 


Vo LOW-level output voltage 


| . 
| ; ; 
LOW-level input current Voc = MAX, V, = 0.4V 
Short-circuit output 
Os current? 
loc Supply current? (total Voc = MAX 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 26°C. 
3. lag is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 


second. 
4. With ground applied to all data inputs and the Clock Enable input and all outputs open, Ico is measured after a momentary ground, then 4.5V is applied to clock. 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS DATA AND CLOCK ENABLE 
AND CLOCK PULSE WIDTH SETUP AND HOLD TIMES 


Vm Vu th =0 


tery b—t(L) t,(H) 
th =0 


Vm cp Vm 


Vu = 1.5V for 54/74 and 548/748; Vyy= 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


Waveform 1 Waveform 2 
AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54LS/74LS 
PARAMETER C, = 15pF, R, = 2kQ UNIT 


27 
Pa 


TEST CONDITIONS 


teLH Propagation delay 


Clock to output Waveform 1 


teHL 


NOTE 
Per industry convention, fra x is the worst case value of the maximum device operating frequency with no constraints on ty, tt, pulse width or duty cycle. 
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LOGIC PRODUCTS 


FLIP-FLOP 


54/74LS378 


AC SETUP REQUIREMENTS 1T,= 25°C, Voc =5.0V 


PARAMETER | TEST CONDITIONS 


nil) Clock pulse width (LOW) [Waveforms [0d 
es 


54LS/74LS 
UNIT 


Active state 
Inactive state 
th Hold time, CE to CP Waveform 2 


ts Setup time, CE to CP Waveform 2 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc vec 
Y ° NEGATIVE 
PULSE 
PRL OV 
PULSE 
GENERATOR 
AMP (V) 
PD POSITIVE 
PULSE 
ty 
10% ov 


DEFINITIONS 


R, =Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance shouid be equal to Zoyrz of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH» trHL Values should be less than or equal to the table entries. 


INPUT PULSE REQUIREMENTS 


FAMILY 


SaLsi7ais 


54S/74S 


LOGIC PRODUCTS 


COUNTER 


94/74LS390 


e¢ Two BCD decade or 
bi-quinary counters 

e One package can be 
configured to divide-by-2, 
4, 5, 10, 20, 25, 50 or 100 

e Two Master Resets to 
clear each decade 
counter individually 


DESCRIPTION 


The ’390 is a dual 4-bit decade ripple 
counter divided into four separately 
clocked sections. The counter has two 
divide-by-two sections and two divide-by- 
five sections. These sections are normally 
used in a BCD decade or a bi-quinary con- 
figuration, since they share a common 
Master Reset input. If the two Master Re- 
sets can be used to simultaneously clear 
all 8 bits of the counter, a number of 
counting configurations are possible with- 
in one package. The separate clocks of 
each section allow ripple counter or fre- 
quency division applications of divide- 
by-2, 4, 5, 10, 20, 25, 50 or 100. 


Each section is triggered by the HIGH-to- 
LOW transition of the Clock (CP) inputs. 
For BCD decade operation, the Qy output 
is connected to the CP, input of the 
divide-by-five section. For bi-quinary dec- 
ade operation (50% duty cycle output), the 


PIN CONFIGURATION 


ORDERING CODE 


COMMERCIAL RANGES 


Dual Decade Ripple Counter 


TYPE TYPICAL fysay TYPICAL asian CURRENT 


MILITARY RANGES 
Vec = 5V + 10%; Ta = -55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
A 54/74LS unit load (LSul) is 20yA I),4 and — 0.4mA |}; . 


Q, output is connected to the CP, input, 
and Qy becomes the decade output. 


The Master Resets (MR, and MR,) are ac- 
tive HIGH asynchronous inputs to each 


LOGIC SYMBOL 


2,14 3,13 5,11 6,10 7,9 


Voc = Pin 16 
GND=Pin 8 


er, tnpta iS 


decade counter which operate on the por- 
tion of the counter identified by the ‘‘a’’ 
and ‘“‘b” suffixes in the Pin Configuration. 
A HIGH level on the MR input overrides 
the clocks and sets the four outputs LOW. 


LOGIC SYMBOL (IEEE/IEC) 


4-503 


>| 


LOGIC PRODUCTS 


COUNTER - = 54/74LS390 


LOGIC DIAGRAM 


MR 
(2, 14) 


Voc =Pin 16 
GND = Pin 8 
( ) =Pin numbers 


BCD COUNT SEQUENCE BI-QUINARY COUNT 
FOR 1/2 THE ’390 SEQUENCE FOR 1/2 THE ’390 


OUTPUTS 


| 0 L L L L L L 
1 H i L H L L 
2 L vile L L H L 
3 A: Le. L H H L 
4 L H L L L H 
5 H H H ee ae L 
6 L H HHL IL 
7 H H H L H L 
8 L L H H H Le 
g H L H j}-L L H 

H = HIGH voltage level NOTE —— 

L = LOW voltage !eve! Output Qg is connected to input CP with Counter input 

NOTE — ine on CP. 

Output Qo is connected to input CP, with Counter input 

on CPp. . 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


Vout | Voltage applied to output in HIGH output state 
Ta / Operating free-air temperature range | 6 -85to+125 =| = otor | ec | 


NOTE = - = : 
Vjn limited to 5.5V on CPp and CP, inputs. 
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LOGIC PRODUCTS 


COUNTER 04/74LS390 


RECOMMENDED OPERATING CONDITIONS 


| PARAMETER 


Vin HiGH-level input voltage 


Vin LOW-level input voltage 


Nik Input clamp current 
lon HIGH-level output current 


lo LOW-level output current 
Ta Operating free-air temperature 


Voc= MIN, Vin = MIN, 
LOW-level output voltage Vip = MAX 


Vec= MIN, |= lik 


Input current at maximum 
input voltage 


HIGH-level input current 


hie LOW-level input current 


Short-circuit output 
Os current? 
loc Supply current? (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Iog is tested with Voyt = + 0.5V and Voc = Vog MAX + 0.5V. Not more than one output should be shorted at.a time and duration of the short circuit should not exceed one 
second. 

4. Measure Icc with MR inputs grounded following momentary connection to 4.5V, all other inputs grounded and outputs open. 
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LOGIC PRODUCTS 


COUNTER | 54/74LS390 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


| 54LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, Ry = 2kQ 


. 
o ee 
_ one 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, tt, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS UNIT | 


a a 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


| MR x Vm Ym aN 
bas | 
“Ff |-— tw trec 
Q 


Waveform 1 Waveform 2 


Vm = 1.5V for 54/74LS and 54S/74S; Vay = 1.3V for S4LS/74LS. 
The number of clock pulses required between the tp; 4, and tp, measurements can be determined from the appropriate Truth Table. 
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LOGIC PRODUCTS 


COUNTER | 54/74LS390 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


tw AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 
tw 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for vatue. 

Ry = Termination resistance should be equal to Zoyy of Pulse Generators. 

D = Diodes are 1N916, 1N3064, or equivaient. 

tTLH: trHi Values should be less than or equai to the table entries. 


4-507 


LOGIC PRODUCTS 


COUNTER 


54/7 4L$393 


e Two 4-bit binary counters 
Divide-by any binary 
module up to 28 in one 
package 

e Two Master Resets to 
clear each 4-bit counter 
individually 


DESCRIPTION 


The ’393 is a Dual 4-Bit Binary Ripple 
Counter with separate Clock and Master 
Reset inputs to each counter. The opera- 
tion of each half of the 393 is the same as 
the ’93 except no external clock connec- 
tions are required. The counters are trig- 
gered by a HIGH-to-LOW transition of the 
Clock (CP, and CP,) inputs. The counter 
outputs are internally connected to pro- 
vide Clock inputs to succeeding stages. 
The outputs of the ripple counter do not 
change synchronously and should not be 
used for high speed address decoding. 


The Master Resets (MR, and MR,) are 
active-HIGH asynchronous inputs to each 
4-bit counter identified by the “fa” and ‘“‘b” 
suffixes in the Pin Configuration. A HIGH 
level on the MR input overrides the clock 
and sets the outputs LOW. 


PIN CONFIGURATION 
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Dual 4-Bit Binary Ripple Counter 
TYPICAL SUPPLY CURRENT 


| TYPE TYPICAL fax (Total) 


ORDERING CODE 
COMMERCIAL RANGES 


PACKAGES MILITARY RANGES 
Vcc = 5V + 5%; Ta = 0°C to + 70°C Veco = 5Vt 10%; Ta = -55°C to + 125°C 


mesicow | NmuseN 
[Basic 80 | _Nvausmao———«| SOS 
CC 
fratack | SSCSCS~iSCSCS ST 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[mis _—=DESCRIPTION. —_—+[|—~—Cisaras 
wa Wester Reset inputs 
[ett ids 
NOTE 


Where a 54/74LS unit load (LSul) is 204A Ij,y and —0.4mA Ij, . 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


1/2 °393 


MR 9 Q; QQ 3 


2,12 3,11 4,10 59 6,8 


LOGIC PRODUCTS 


COUNTER 54/7 4L$393 


LOGIC DIAGRAM COUNT SEQUENCE 
FOR 1/2 THE ’393 


OUTPUTS 


( ) = Pin Numbers (6,8) 
Voc = Pin 14 
GND = Pin 


LeeLee eee Le Le 
Le er eee ee aa ae 
oe ee ee a a 
ek EE Tee a ee 


H = HIGH voltage level 
L = LOW voltage level 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
: [= 05 te +70 
A 


V 


NOTE 
Vin limited to + 5.5V on CP input only. 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 
Nom 


lot LOW-level output current 
Ta Operating free-air temperature 


LOGIC PRODUCTS 


COUNTER 54/7 4LS3 


3 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| aoa ETER TEST CONDITIONS! 2 UNIT 

| Voy  HIGH-level output voltage Voor Min, a . ph ie MAK: 

| } H= ) 
Com’! 


Vik Input clamp voltage Voc= MIN, t= Ix 


| Min | 
| 25 
27 | 
Lead 
as 
Eee 
aoe 
ooo 
| input voltage cc CPi i 
eee 
ee 
Led 
= | 
= 


Vec= MIN, Vin = MIN, 


Vor LOW-level output voltage Vi, = MAX 


NH HIGH-level input current Voc = MAX, V,= 2.7V 
| 


air LOW-level input current Voc = MAX, V,= 0.4V — 
| CP input 
Short-circuit output 


| loc Supply current4 (total) Voc = MAX 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type. 
2. All typical vaiues are at Voc = 5V, Ta = 25°C. 


3. log is tested with Voy7= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. Measure loc with both MR inputs grounded following momentary connection to 4.5V, all other inputs grounded and all outputs open. 


AC WAVEFORMS 


tif : vi 
—— Max ————+] MR y M M N 
pare t ole 
+— tw ; r Vay, 
‘PHL in tPHL 
Q 
Tr) VM 9 nh), Va Ale 


Waveform 1 Waveform 2 
Vay = 1.5V for 54/74 and 54S/74S; Vy = 1.3V for 54LS/74LS 


The number of clock pulses required between the tp; py and tpyy, Measurements can be determined from the appropriate Function Table. 


AC CHARACTERISTICS 1T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


teLH Propagation delay | 
fos GP to Q, Waveform 1 
teLH Propagation delay | ; 60 
tou. GP to Q, Waveform 1 60 | 


NOTE 
Per industry convention, fray is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 


COUNTER 94/7 4LS$393 


AC SETUP REQUIREMENTS 1T, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
— AMP (V) 
Voc vec 
7 : NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
seemmgne ae 
Ri = Load resistor to Voc; see AC CHARACTERISTICS for value. Rep. Rate | Pulse Width | tren | ITHL 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 

TICS for value. 
Rr = Termination resistance should be equal to ZoutT of Pulse Generators. S4LS/74LS 
D = Diodes are 1N916, 1N3064, or equivalent. 545/748 
tTLH» ‘TH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS: 


SHIFT REGISTER _ 


 5AI7ALS395A_ 


4-bit parallel load shift 
register | 3 
Independent 3-state 
buffer outputs 
Separate Q3 output for 
serial expansion 
Asynchronous Master 
Reset 


DESCRIPTION 


The 395 is a 4-Bit Shift Register with serial 
and parallel synchronous operating 
modes and four 3-state buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En- 
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data inputs (Dg- 
D3) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (Dg) is loaded into the Qg 
flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(Q9-Q,—-Q2—Q3) synchronous with the 
negative clock transition. The PE and Data 
inputs are fully edge-triggered and must 
be stable only one setup prior to the 
HIGH-to-LOW transition of the clock. 


The Master Reset (MR) is an asynchro- 
nous active-LOW input. When LOW, the 
MR overrides the clock and all other in- 
puts and clears the register. 


PIN CONFIGURATION 
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| Flatpack 


—4-Bit Cascadable Shift Register With 3-State Outputs 


| 74LS395A 


y 


ORDERING CODE 


Ceramic DIP 


TYPE TYPICAL fyay — TYPICAL Puan CURRENT 


- COMMERCIAL RANGES 


. : é 


MILITARY RANGES 


S54LS395AF | 
S54LS395AW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION - §4/174LS 


NOTE 


Where a 54/74LS unit load (LSul) is 20uA I)py and — 0.4mA |. 


The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, or large 
capacitive loads. The active-LOW Output 
Enable (OE) controls all four 3-state buf- 
fers independent of the register operation. 


The data in the register appears at the out- 
~ puts when OE is LOW. The outputs are in 


the HIGH impedance ‘off’ state, which 


LOGIC SYMBOL 


PE Do Dy De D3 
Ds 


Q'3 


OE 
MR Qo Q, Q2 Q3 


1 15 14 13 12 


Voc = Pin 16 
GND= Pin 8 


means they will neither drive nor load the 
bus when OE is HIGH. The output from the 
last stage is brought out separately. This 
output (Q3) is tied to the Serial Data input 
(D,) of the next register for serial expan- 
sion applications. The Q3 output is not af- 
fected by the 3-state buffer operation. 


LOGIC SYMBOL (IEEE/IEC) 


M1 [LOAD] 
M2 [SHIFT] 


LOGIC PRODUCTS 


SHIFT REGISTER ee 54/74LS395A 


LOGIC DIAGRAM 


Do 
(3) 


(12) | (11) 


()  =Pin Numbers Q3  Q’3 
Voc =Pin 16 
GND= Pin 8 


MODE SELECT—FUNCTION TABLE 


REGISTER INPUTS OUTPUTS 


OPERATING MODES ee 
ee eS L 


Shift right A Go | 41 
2 . 


3-STATE BUFFER INPUTS OUTPUTS 
OPERATING MODES | OE | Q, (Register) Qo, Q;, Q., Q, 


a eee eee 
(2) 
Disable buffers 
[emcee [Sf kB LS 


H = HIGH voltage ievel 
h = HIGH voltage level one setup time prior to the 
HIGH-to-LOW clock transition 
L = LOW volitage level 
1 =LOW voltage level one setup time prior to the 
HIGH-to-LOW clock transition 
Qn = Lower case letters indicate the state of the refer- 
enced output one setup time prior to the HIGH-to- 
LOW clock transition 
X = Don’t care 
(Z) = HIGH impedance “off” state 
| = HIGH-to-low transition 
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LOGIC PRODUCTS 


SHIFT REGISTER BAIT4LS395A 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[iw input eurent ——SSSC~“~*~*~“‘“~*~*~*~dC a ad CmOtm 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


ee ee ee 
G. Asiaeesee p Mil | 
cna as | com | 475 | so || 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 


lik Input clamp current 


lon HIGH-level output current 


lon 


LOW-level output current 


Operating free-air temperature 


Ta 
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LOGIC PRODUCTS 


SHIFT REGISTER 54/74LS395A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS395 
PARAMETER TEST CONDITIONS! : UNIT 


Qo, Q;, Qe, Qz 


Voc= MIN, Vin= MIN, 
Vii = MAX, lon = MAX 


Von HIGH-level output voltage 


a | > 
Ld) 


oO 
i.) 
Lo) 


29, 


lop=12mA | 74LS 


Vix Input clamp voltage Voc = MIN, |= Ix 


Voc= MIN, Vin= MIN, 
Vi = MAX 


Vo. LOW-level output voltage 


oO 
on 
< 


< < 


Off-state output current, Voc = MIN, Vi4= MIN, 

loz HIGH-level voltage applied Vo=2.7V Qo, Q1, Q2, Qs yA 
Off-state output current, Voc= MIN, Viq= MIN, 

loze LOW-level voltage applied Vo=0.4V Qo, Q1, Q2, Qs 


Input current at maximum _ _ 
i input voltage Vege MAS Ni telY 


ly  HIGH-level input current Voc = MAX, V,= 2.7V 
I, LOW-level input current Voc = MAX, V,= 0.4V 


Short-circuit output 
| Voc = MAX 

| Supply current‘ (total) V MAX | Condition 1 | 
oe did eer Condition 2 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voco = SV, Ta = 25°C. 

3. log is tested with Voy7 = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure icc with Dg and Master Reset at 4.5V. The Data inputs grounded and outputs open under the following conditions: Condition 7: OE at 4.5V. A momentary 3V, then 
ground, applied to a Condition 2: Ground OE and CP inputs. 


19 
19 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


54LS/74LS 


C. = 45pF, R.= 6670 


PARAMETER TEST CONDITIONS 


Maximum Clock frequency Waveform 1 


fr max 


tecH Propagation delay 
tpH_ Clock to Buffer outputs 


Waveform 1 


tein Propagation delay : : 
tpH_, Clock to Q3 output Waveform 1, Ry = 2k, C, = 15pF 


tp, Propagation delay, MR to output 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 


SHIFT REGISTER — S4/7ALS395A 


AC SETUP REQUIREMENTS 1T, = 25°C, Voc =5.0V ae 


PARAMETER 


ty Clock pulse width ee 
tw Master Reset pulse width ; Waveform 2 . Poe cata Tl 


TEST CONDITIONS 


Waveform 1 


Ta. Setup tine, Eto clock «| SSSCavetorms Cd 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS ; INPUT PULSE DEFINITIONS 
Vcc Vcc 
AMP (V) 
90% 
NEGATIVE 


PULSE ps os 
GENERATOR U.T. PULSE 


AMP (V) 


POSITIVE | 
PULSE 


10% 
tw 


Open Closed 
Closed Open Vu = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 
Closed Closed 
Closed Closed 


DEFINITIONS 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. SAMILY INPUT PULSE REQUIREMENTS 

C, = Load capacitance includes jig and probe capacitance; see AC 

Ry = 1k} for 54/74, 54S/74S, Ry = 5k for 54LS/74LS. 

tTLH: 'TH_ Values should be less than or equal to the table entries. 54S/74S © 


Q3' is a standard totem-pole output. 
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LOGIC PRODUCTS 


SHIFT REGISTER | 94/74LS395A 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS MASTER RESET PULSE WIDTH, 
AND CLOCK PULSE WIDTH MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 


t 
a = oy Pee 
- ee =1.5V 


Waveform 3 Waveform 4 


PARALLEL ENABLE AND DATA 
SETUP AND HOLD TIMES 


” LR Re ddd Vi 
= 


PE 
CP VM 
Waveform 5 


Via = 1.5V for 54/74 and 54S/74S; Vig = 1.3V for 54LS/74LS 
The shaded areas indicate when the input is permitted to change for predictable output performance 
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LOGIC PRODUCTS 


DECODERIDRIVER | ae 54/74LS445 


BCD-To-Decimal Decoder/Driver (Open Collector) 


| TYPICAL PROPAGATION. | 
TYPE Milo aale i? 


e 80mA output drive TYPICAL SUPPLY CURRENT 


capability __ (Total) | 
¢ 7V output breakdown 
voltage | | | _, $e 2° 4 - 
¢ See ’45 for 30V output 
voltage 


° See 42 for standard TTL ORDERING CODE | 


outputs COMMERCIAL RANGES MILITARY RANGES | 
DESCRIPTION 


The ’445 is a 1-of-10 decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the Ap to Ag address lines 
and generates 10 mutually exclusive ac- 
tive LOW outputs. When an input code 


Greater than 19” is applied, at outputs are INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


HIGH. This device can therefore be used 
as a 1-of-8 decoder with A, used as an ac- PINS DESCRIPTION 54/74LS | 


voltage of 7V. This device is ideal aS a yore 
lamp or solenoid driver. . A 54/74LS unit load (LSul) is 204A ty,4 and ~0.4mA Ij. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


 BCDIDEC 


0 
3 
2 
3 
4 
5 
6 
D 


@ 
z 


Vec = Pin 16 
GND=Pin 8 
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LOGIC PRODUCTS 


DECODER/DRIVER 94/74LS445 


LOGIC DIAGRAM FUNCTION TABLE 


~ 


eS a a cae me Cm = ls sl a 
Lee Lirr Soe PL ee 
ge a Ol > ed a dm a> a a 
i wim ie i ae sake eee am Ri OR Op 
eg oe ole can oR ele Gags ies eps is oak ois as a a 2 
eis So Sips Sigs cis abe in ARS we Sie cag ie eas Sg 
ee ee a eee el 
ee a ee 
m oils oe nie ae cas om es GO Oe Sa ae ie So BPs wav 
Sg ne OB Sle ls Wo wi i a ag mam ae igs ci cls 
mie oles Siem Slee oid cil ab ee i> a> as ae ae 
mf ops i Sie Ger Or pada Oops Gm mie ie on ean Oe 
Trrrrrerrzrrrrir8ir:t 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


(14) 
9 


H = HIGH voltage levels 
( )=Pin Numbers L = LOW voltage levels 
Vcc = Pin 16 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 
IN . . 


V 
[iw nputcurrent———SSCSC~“‘“*S*S*~“‘“‘*~*~*~‘~dtCSC‘ OO «dt | md 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


54/74LS 


Von HIGH-level output voltage 


| LOW-level output current poco od 
Ta Operating free-air temperature ee ee 


lik Input clamp current ec ad 


LOGIC PRODUCTS 


DECODERIDRIVER :  BAITALS445 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| | 54748445. : 
PARAMETER TEST CONDITIONS’ = UNIT 
| y 


lon HIGH-level output current Voc = MIN, Vin = MIN, Vit = MAX, Voy = 7.0V ) 


Max 
250 


Input current at maximum Voc = MAX, V)= 7.0V 
input voltage 


eile HIGH-level input current Voc = MAX, V)=2.7V 
We LOW-level input current Voc = MAX, V,=0.4V 
loc Supply current? (total) Voc = MAX 


eur AC WAVEFORMS 


. For conditions shown as MIN or MAX, use the 
appropriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

. All typical values are at Voc = 5V, Ta = 25°C. 

3. Measure loc with all inputs grounded and all outputs 

open Vin Vu Vm 
IN 


pn ro 


Vu = 1.3V for 54LS/74LS: Vig = 1.5V for all other TTL families. 


0.25 
0.35 


Vec= MIN, Vin = MIN, 
Vip = MAX 


LOW-level output voltage 


p? 
ee 
| 04 | 

16 | 30 | 

pa [es 

| 20 | 
| = 0.4 | 

7 


pA 

A 
pA 
mA 


ro 


Waveform 1 Waveform 2 


AC CHARACTERISTICS 1T, = 25°C, Veg = 5.0V 


S4LS/74LS 
C, = 45pF, R, = 6659 UNIT 
50 
50 


PARAMETER 


teLH Propagation delay | | 
tpy_ Address to output Waveforms 1 & 2 


TEST CONDITIONS 
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LOGIC PRODUCTS 


DECODER/DRIVER 94/74LS445 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc vec 
Y 9 NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


ae INPUT PULSE REQUIREMENTS 
Amplitude | Rep. Rate 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 54LS/74LS 


Ry = Termination resistance should be equal to Zgyr7 of Pulse Generators. 545/748 
tTLH trH_ Values should be less than or equal to the table entries. 


DEFINITIONS 


4-521 


LOGIC PRODUCTS 


Dual BCD Decade Ripple Counter 


TYPE TYPICAL fyyay TYPICAL sada CURRENT | 


e Two BCD decade 


counters 
- @ Asynchronous Master Set 
(set-to-9) 
e Asynchronous Master 
Reset (clear) ORDERING CODE 
DESCRIPTION ba ec ee ieee eee 


The '490 is a Dual BCD Decade Ripple 
Counter with separate Clock, Master Set, 
and Master Reset inputs to each counter. 
The operation of each half of the °490 is 
the same as the ’90 used in the BCD 
decade mode. 


The counters are triggered by the HIGH-to- 


LOW transition of the Clock (CP) inputs. |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


No external connections are required to 
| PINS DESCRIPTION 54/74LS 


get the full BCD (8421) decade counting 
scheme from the counters. The counter ap 
outputs are internally connected as clocks 

or decoded inputs to succeeding stages. _1LSut 

Since this is a ripple type counter, the out- Outputs 


puts do not change synchronously and 

hould not be used for high speed address bs 

: Ss iF gSP Where a 54/74LS unit load (LSul) is 204A Iyjq and —0.4mA Ij. 
ecoding. 


The Master Set (MS) and Master Reset 
(MR) are asynchronous active-HIGH in- 
puts. The HIGH MR input overrides the 
clock and clears the associated 4 bits of 
the counter. The HIGH MS input overrides 
the clock and MR inputs and sets the 
associated 4 bits to nine (HLLH). 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CTRDIV 10 


2,14 3,13 5,11 


Voc = Pin 16 
GND= Pin 8 
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LOGIC PRODUCTS 


COUNTER 54/74LS490 


LOGIC DIAGRAM MODE SELECTION—FUNCTION 
TABLE FOR 1/2 THE ’490 


RESET/SET 
INPUTS OUTPUTS 


H= HIGH voitage level 

L = LOW voltage level 

X = Don’t cara 

BCD COUNT SEQUENCE 
FOR 1/2 THE ’490 


°] 
Cc 
=f 
a 
Cc 
par 
n 


() =Pin Numbers 
Voc = Pin 16 
GND = Pin 8 


rrxzerezrzr|S 
regareazrr|o 


rr Lar Lao ee 


NOTE oe 
Output Qg connected to input CPy. 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


eee a 
[Wa pet voage raster |e tae 
lin | -80to+t | mA 


V 
V 
V 


NOTE _ | 
Vin limited to + 5.5V on CP input only. 


RECOMMENDED OPERATING CONDITIONS 


S4/74LS 
PARAMETER 


lo LOW-level output current 
A 


T 


Operating free-air temperature 


LOGIC PRODUCTS 


COUNTER 


54/741S490 


PARAMETER 


Voc = MIN, Viq= MIN, Vi = MAX, 
lon= MAX 


Von HIGH-level output voltage 


Voi LOW-level output voltage 


aa 
ea 
Pia=ama fms | 
Input current at maximum Svaowm eee | 
ae 
a 
ecemeatl 


input voltage V,=5.5V CP input 


MR, MS inputs 
H HIGH-level input current Voc = MAX, V,= 2.7V = 
L 


K 
if 
I, ; 
| LOW-level i t t V MAX, V,= 0.4V eee ps 
-level input curren = ,V,=0. — 
Short-circuit output 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voco = 5V, Ta = 25°C. 


3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4, Measure icc with all outputs open, MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54LS/74LS 


PARAMETER TEST CONDITIONS C, = 15pF, Ry = 2kQ 


teLy Propagation delay 20 is 
ten GP to Q, Waveform 1 20 n 


teiy Propagation delay 
teHL CP to Q, or Q3 


teLy Propagation delay 
tery CP to Q> 


teHe Propagation delay, MR to Q Waveform 2 


Waveform 1 


Waveform 1 


teLy Propagation delay 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, tt, pulse width or duty cycle. 


Waveforms 2&3 


AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS Min 


Mex 
TO 
iw MA pulse wath ———SS*SSSSCavetorm ia 
tw MSppulse with _—~=«dtCS*~*« forma CYS 
[ies Recovery time, MAtOGP_|——Wavetorm2——SS«|S 
=a ime, MS 10 CP es 


Recovery time, MS to CP 


Waveforms 2&3 


rec 
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LOGIC PRODUCTS 


COUNTER - §4/74LS490 


AC WAVEFORMS 


2 +} "max ———+ MR OR MS 
Np 


Waveform 1 Waveform 2 
Vu = 1.3V for 54LS/74LS. 
The number of Clock Pulses required between the tp, and tp, }4 measurements 
can be determined from the appropriate Truth Tables. 


Waveform 3 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
= tw AMP (V) 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 
tw 


INPUT PULSE REQUIREMENTS 
Amplitude | Rep. Rate | Pulse Width Tue tTHL 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 
TICS for value. 
Ry = Termination resistance should be equal to Zoyy of Pulse Generators. SALS/74LS 


D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
tTLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


pemrrerpsnnitelyewtrtersyorier PAL 
Srermacrimenroenennansn sr et scr eecrtiea wv seamesben fo tat nat at aha eae a 
drrieenarentninnrferprenionnaicersensreneceurctyrebmsipr-treaarinesnsnesteteensarete ise sistonietananseeniTeansta ie SEUSS 


FLIP-FLOP _ 


—mnenorntrmeatreeesneee 


Saaremaa TeV mi een eae oan XY nn Yann arapaemen ener Wr sesnanane ieee A 
ea a 2 amIE A DA ENE BISSETT REA ERROR OO RORD ICL 7 DOE SIR nae 


54/74S534 


8-bit positive, edge- 
triggered register 
inverting outputs 

e 3-State output buffers 
Common 3-State Output 
Enable 

Independent register and 
3-State buffer operation 


DESCRIPTION 


The 534 is an 8-bit, edge-triggered register 
coupled to eight 3-State inverting output 
buffers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) contro! gates. 


The register is any edge triggered. The 
state of each D input, one setup time be- 
fore the LOW-to-HIGH clock transition, is 
transferred tothe corresponding flip-flop’s 
Q output. The clock buffer 
400mV of hysteresis built in to help mini- 
mize problems that signa! and ground 
noise can cause on the clocking opera- 
tion. 


The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micropro- 
cessors. The active LOW Output Enable 
(OE) controls all eight 3-State buffers inde- 


PIN CONFIGURATION 


4-526 


has about 


Octal D Flip-Flop With 3-State Outputs 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
eo eee 


74$534 


ORDERING CODE 


| COMMERCIAL RANGES MILITARY RANGES 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


aa a See ee eee 


NOTE 
Where a 54/745 unit load (Sul) is 50uA Iyy and — 2.0mA Ij. 


pendent of the register operation. When 
OE is LOW, the data in the register ap- 
pears at the outputs. When OE is HIGH, 


the outputs are in the HIGH impedance 
“off” state, which means they will neither 
drive nor load the bus. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 20 
GND =Pin 10 


~ LOGIC PRODUCTS 


FLIP-FLOP 94/74S534 


LOGIC DIAGRAM 


Voc = Pin 20 
GND = Pin 10 


MODE SELECT—FUNCTION TABLE 


INPUTS 
OPERATING MODES 
Load and read register ea 


Load register and disable outputs 


H = HIGH voltage level | = LOW voltage level! one setup time prior to the LOW-to-HIGH clock transition 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition (Z)= HIGH impedance ‘“‘off” state 
L = LOW voltage level 1 = LOW-to-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Voc Supply voltage 
IN 

lin 
A 


RECOMMENDED OPERATING CONDITIONS 


lox HIGH-level output current 
lo. LOW-level output current 
Ta Operating free-air temperature 


NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


LOGIC PRODUCTS 


FLIP-FLOP 51748534 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74S534 - ere 


| Vo. LOW-level output voltage 


Voc=MIN, Viy=MIN, | 
Vj. = MAX 


Vix Input clamp voltage | Voc = MIN, |= I 
Off-state output current, 
| 0ZH HIGH-level voltage applied 
Off-state output current, 7 _ 
loz. LoW-level voltage applied Vege MAG Nig = MIN Vos" 
input current at maximum 
I npat voltage Vec= Mt Mie’ a 
114  HIGH-level input current A ae 4) 
I, LOW-level input current 
os 


yy Short-circuit output 
current? 


loc Supply Current (total) 


All inputs grounded He call 102 140 
Voc = MAX CP, OE = 4.5V 
D inputs = GND a 180 ve 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Vo. = +0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS T, = 25°C, Vo, =5.0V 


 poeoninnremenaanirarwiarame 


PARAMETER TEST CONDITIONS 


tery Propagation delay 
tpH_ _ Clock to output 


Waveform 3 


tpyz Disable time from HIGH level Waveform 1, C, = 5pF 
Waveform 2, C, = 5pF 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


54S/74S 
. PARAMETER TEST CONDITIONS | min [Max | UNIT 


tyw(H) | 6 
Seen pena ee ee 


NOTE 
Per industry convention, fryax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 
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LOGIC PRODUCTS 


FLIP-FLOP 


94/74S534 


AC WAVEFORMS 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Waveform 1 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


Waveform 3 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 2 


DATA SETUP AND HOLD TIMES 


Vu 


t,(H) 


Waveform 4 


Vi = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vcc Vec 
) 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed ‘Closed 


DEFINITIONS 

R,_ = Load resistor to Voc, see AC CHARACTERISTICS for value. 

C, = Load. capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry= Termination resistance should be equal to Zoyr7 of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for 54/74, 548/748, Ry = 5kf for 54LS/74LS. 

tTLH: THLE Values should be less than or equal to the table entries. 


INPUT PULSE DEFINITIONS 


Vu 


AMP (V) 


AMP (V) 


LOGIC PRODUCTS 


Octal Buffer/Line Driver (3-State) 
TYPICAL PROPAGATION 


TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
MILITARY RANGES 


COMMERCIAL RANGES 
PACKAGES Vec = 5V + 5%; Ta = 0°C to + 70°C Vec = 5V + 10%; Ta = -55°C to + 125°C 


Plastic DIP N74LS540N @N74LS54IN | 
e 


Plastic SO N74LS540D #N74LS5410 | ssid 
CeamicDIP| S54LS540F © S54LS541F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74LS 


A 54/74LS unit load (LSul) is 20nA Ij,y and — 0.4mA ly. 


FUNCTION TABLE 
INPUTS OUTPUTS 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


4-530 


LOGIC PRODUCTS 


BUFFERS/DRIVERS 94/74LS540, 54/74LS544 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[tw _Inputeurrent™ ———SCSCSC~—~“~SC“~sS*~s Oto «Yt Ym 
[Yor Votan pred angus oupotsmte | -05to veg [05 sVee |v 


Ta Operating free-air temperature range —55 to + 125 Oto 70 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


Supply voltage 


HIGH-level input voltage 


NN RN 


a 
HIGH-level output current 
ee ne Re 


LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vcc 


AMP (V) 
90% *- 


NEGATIVE 


PULSE PULSE 


GENERATOR 
OV 


AMP (¥) 


= POSITIVE 
PULSE 
i) 
10% ov 
Open Closed 
Closed Open 
Closed Closed 
Closed Closed 
DEFINITIONS 
Ry = Load resistor to Vcc, see AC CHARACTERISTICS for value. : , 
C, =Load capacitance includes jig and probe capacitance; see AC . ta 
CHARACTERISTICS for value. 
Ry =Termination resistance should be equal to Zoy7 of pulse IMHz 
generators. | 
D = Diodes are 1N916, 1N3064, or equivalent. | isns | a 
Ry = 1k2 for 54/74, 54S/74S, Ry = 5kf for S4LS/74LS. ra mi 
trLH, ttHy_ Values should be tess than or equal to the table entries. 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS —_y | 94/7 4LS540, 54/7 4LS544 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


. _ §4/74LS540, 541 
~ PARAMETER. TEST CONDITIONS! Twin | Typ? | 
yp 


AV; Hysteresis (V7, -V7_) Voo = MIN Oe" i) 20a. | 
} Voc= MIN, Viq= MIN, Vi, = 0.5V, lo = MAX 20 hee 

Von HIGH-level output voltage 
Voc= MIN, Viy= MIN, Vi, = MAX, Ioy= —3MA 


Voc= MIN, Vin = MIN, 
Vit= MAX 


Vix Input clamp voltage Voc= MIN, l= Ix 


Off-state output current, 
02H HIGH-level voltage applied 


Off-state output current, 
OZL LOW-level voltage applied 


saa 
eat 
bel 
a 
—— 
c= 
a 
a 
areal 


Vo, LOW-level output voltage 


114 HIGH-level input current Voc = MAX, V, = 2.7V 
He LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output = 
loch Outputs HIGH 


NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


loc Supply current (total) 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54174LS540 54/74LS541 
C, = 45pF, R, = 6672 | C,=45pF, R, =6672 | UNIT 
15 


ios Propagation delay Waveforms 1 & 2 
PHL 


Min 
| 

15 
ean Output enable tine fo HIGHIevel | Waveform [id 
[ex _Outbut enable time to LOW evel | Waveform |__| 
nue Outoutaisabie time from HIGH level | Waveforms, G.=aF | 
inwz _Outbut disable time from LOW level | Waveform, G.=spF |__| 
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LOGIC PRODUCTS 


BUFFERS/DRIVERS 94/74LS540, 54/74L$544 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Vu Vu 
oo ion | : LL 
- | ee 
v v 


Waveform 1 Waveform 2 


VIN 


VIN Vm Vu 


3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 


OE \ VM f Vm h A) 
ee L 
fe vor . tans i ey PZL PLZ | 
VM =1,5V Yay \ Vm ae 
0. 


Waveform 3 Waveform 4 


Vu = 1.5V for 54/74 and 54S/74S; Viy = 1.3V for 54LS/74LS. 
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e Speed improved over 
LS568/LS569 

¢ Synchronous counting 
and loading 

« UP/DOWN counting 

« BCD decade counter 
— ‘568A 

e Modulo 16 binary counter 
— 569A 

¢ Two Count Enable inputs 
for n-bit cascading 

e Positive edge-triggered 
clock 

e Asynchronous Master 
Reset 

e 3-State Counter outputs 

e Gated Carry output 

DESCRIPTION | 


The ’568A and ’569A are synchronous pre- 
settable UP/DOWN counters featuring an 
internal carry look-ahead for applications 
in high speed counting designs. 


Synchronous operation is provided by hav- 
ing all flip-flops clocked simultaneously 
so that the outputs change coincident 
with each other when so instructed by the 
Count-Enable inputs and internal gating. 
This mode of operation eliminates the out- 
put spikes which are normally associated 
with asynchronous (ripple clock} counters. 
A buffered Ciock input triggers the fiip- 
flops on the LOW-to-HIGH transition of 
the Cicck. 


The counter is fully programmable; that is, 


PIN CONFIGURATION 


4-534 


5A/74LS568A, 569A 


°568A BCD Decade Up/Down Synchronous Counter (3-State) 


569A 4-Bit Binary Up/Down Synchronous Counter (3-State) 


ORDERING CODE 


| PACKAGES 


TYPE TYPICAL fax 


COMMERCIAL RANGES 
Voc = SV £5%; Ta =0°C to + 70°C 


Plastic DIP. | N74LS568AN* N74LS569AN | 
|CeramicDIP | = ——sésd:sCsSSILSSGBAF © SS4LSSEQAF 


TYPICAL SUPPLY CURRENT _ 
(Total) 


MILITARY RANGES 
Voc = BV + 10%; Ta = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


A S4/74LS unit load (LSul) is 20uA 14 and — 0.4mA Ii, . 


the outputs may be preset to either level. 
Presetting is synchronous with the Clock, 
and takes place regardless of the levels of 
the Count Enable inputs. A LOW level on 
the Parallel Enable (PE) input disables the 
counter and causes the data at the D,, in- 
puts to be loaded into the counter on the 
next LOW-to-HIGH transition of the Clock. 
The Synchronous Reset (SR), when LOW 
one setup time before the LOW-to-HIGH 
transition of the Clock, overrides the CEP, 
CET and PE inputs, and causes the flip- 
flops to go LOW coincident with the posi- 
tive Clock transition. 


LOGIC SYMBOL 


Voc= Pin 20 
1 GND= Pin 10 


DESCRIPTION 54/74LS 


Inputs 


1LSul 


The Master Reset (MR) is an asynchro- 
nous overriding clear function which 
forces all stages to a LOW state while the 
MR input is LOW without regard to the 
Clock. 


The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In- 
strumental in accomplishing this function 
are two Count Enable inputs (CET-CEP) 
and a Terminal Count (TC) output. Both 
Count Enable inputs must be LOW to 
count. The CET input is fed forward to 
enable the TC output. The TC output thus 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS 


94/74LS568A, 569A 


enabled will produce a LOW output pulse 
with a duration approximately equal to the 
HIGH level portion of the Qy output. This 
LOW level TC pulse is used to enable suc- 
cessive cascaded stages. See Figure A in 
168/169 data sheet for the fast synchro- 
nous multistage counting connections. 


The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH- 


LOW-HIGH pulse for a duration equal to 
the LOW time of the Clock pulse when TC 
is LOW. The GC output can be used as a 
Clock input for the next stage in a simple 
ripple expansion scheme. 


The direction of counting is controlled by 
the UP/DOWN (U/D) input; a HIGH will 
cause the count to increase, a LOW will 
Cause the count to decrease. 


MODE SELECT—FUNCTION TABLE 


COUNTER OPERATING MODES 


Asynchronous Reset L 
Synchronous Reset 


Parallel load 


Hold (do nothing) 


H 
H 


3-STATE BUFFER OPERATING MODES  E 
L 
H 

Disable outputs ‘ 


TERMINAL COUNT FUNCTION TABLE, ’568A 


u/D 


oO 
mi 
mo] 


coos 


a iS CD a SS col pe ce oe 
<X<IOIrrxzK Ire 
pecracer 


a= [a [a ]o | 


2) 
m 
4 


a2 ees Sees lee Oe ee eee elle ee 
<< XK KO Oo 


TERMINAL COUNT FUNCTION TABLE, ’569A 


u/B 


sora 
rerexceel 


po Gs CS DO oe ee oe 


TtrtIrrerr 


H = HIGH voltage level 


h = HIGH voitage level one setup time prior to the LOW-to-HIGH clock transition 


L = LOW voltage level 


Ca [a [a |e | [| oo 


a Ee eee 


X = Don’t care 
(Z) = HIGH impedance “off” state 
1 = LOW-to-HIGH clock transition 


| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 


x «KK MO Oe 


The active LOW Output Enable (OE) input 
controls the 3-State buffer outputs inde- 
pendent of the counter operation. When 
OE is LOW, the count appears at the buf- 
fer outputs. When OE is HIGH, the out- 
puts are in the HIGH impedance “off” 
State, which means they will neither drive 
nor load the bus. 


COUNTER STATES 


L L 
H H 


count up 


count down 


no change 
no change 


OUTPUTS 


Qo; Q;, Q2, Q; 


fy] [ercrere 
cesses 


TIrITtTIrreree 


Irrrereirrce 
er Le Ss 


TreTtIoirrereere 
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LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS | 54/74LS568A, 569A 


~ LOGIC DIAGRAM, ’568A 
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LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS 94/74LS568A, 569A 


LOGIC DIAGRAM, ’569A 
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| 


3-STATE BIDIRECTIONAL COUNTERS - —. §AI74LS568A, 569A | 


LOGIC PRODUCTS 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Vin HIGH-level input voltage 


Vi, LOW-level input voltage - 


lx Input clamp current 


lon HIGH-level output current 


lo, LOW-level output current 
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LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS : 94/74LSS68A, 569A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 


PARAMETER TEST CONDITIONS' 


Von HIGH-level output voltage 


Vo. LOW-level output voltage 


lop = MAX 


lo. =4mA a 


Input clamp voltage Voc= MIN, hh =x 


Off-state output current, 


lozH HIGH-level voltage applied Neen NEM YON a 


Off-state output current, 


lozt LoW-level voltage applied Voc = MAX, Vo =0.4V 


input current at maximum 
input voltage 
HIGH-level input current Voc = MAX, V,= 2.7V 


Voc = MAX, V)=0.4V 


Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with Voyt= +0.5V and Voco = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 
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LOGIC PRODUCT 


3-STATE BIDIRECTIONAL COUNTERS | _ §4/74LS568A, 569A 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V , 


| S54LS/74LS 
PARAMETER 


eed 
et Gio | warts 
ce Comte ee 
ma Sefewre ee ee a 
—_ 
Linco 


C, = 45pF, R, = 66702 UNIT 


TEST CONDITIONS 


tpty Propagation delay | 

tpy, U/D control to TC. Waveform 4 

tppy Propagation delay 

tpy, Clock to GC Waveform 2 
PHL 


tpyz Output disable from HIGH level Waveform 6, C, = 5pF 
tor 2 Waveform 7, C, = 5pF 
NOTE 


Per industry convention, fyyay is the worst case value of the maximum device operating frequency with no constraints on t,, tz, pulse width or duty cycle. 


Output disable from LOW level 


AC SETUP REQUIREMENTS 7, = 25°C, Voc =5.0V 


Setup time data to clock 


Hold time data to clock 


Waveform 9 
Waveform 10 


th Hold time SR to clock Waveform 11 
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LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS 04/7 4LS568A, 569A 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vcc 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 
tw 


Open Closed fo 
Vu = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R,_ = Load resistor to Vocg; see AC CHARACTERISTICS for value. FAMILY 


Ci =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 
Rr=Termination resistance should be equal to Zoy7 of Pulse 
Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. | éns | 
Ry = 1kQ for 54/74, 54S/74S, Ry = 5kN for 54LS/74LS. 
tTLH.» trH_ Values should be (ae than or equal to the table entries. | sasivas | 3.0v | 1MHz | 500ns_— | 2.5ns | 2.5ns| 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS CLOCK TO TERMINAL COUNT DELAYS 


AND CLOCK PULSE WIDTH 
| tpLH 


Vm 


ion) fe 
ac a a Ae 


Waveform 1 Waveform 2 


Vm = 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS 
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LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS _ 


AC WAVEFORMS (Continued) 


PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 


CET Vu 


TC Vm 


Waveform 3 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 


M Vm 
tw — 
ined 
VM 


cs Ace 


Te 
Q \ vn / 


Waveform 5 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


OE Vm VM 


- 


Waveform 7 


54/74LS568A, 569A 


PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 


Waveform 4 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


OE Vu Vm 


+'pZH— 


Waveform 6 


PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 


Dora HP 


th 


= JF YW 


+ ta() Leta 


cP VM Vm 


| Waveform 8 


Vu = 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


3-STATE BIDIRECTIONAL COUNTERS 94/74LS568A, 569A 


AC WAVEFORMS (Continued) 


COUNT ENABLE SETUP AND HOLD TIMES UP/DOWN CONTROL SETUP AND HOLD TIMES 


Q 
Q COUNT x NO CHANGE 


Waveform 9 Waveform 10 


SYNCHRONOUS RESET SETUP AND HOLD TIMES 


Waveform 11 


Vu = 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS 
icate when the input is permitted to change for predictable output performance. 
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ial 


LOGIC PRODUCTS 


TRANSCEIVERS 


54/74LS620, LS623 


’LS620 Inverting Octal Bus Transceiver (3-State) 
’LS623 Non-Inverting Octal Bus Transceiver (3-State) 


$620 


e Octal bidirectional bus 
interface | 

e 3-State buffer outputs 
— LS620, inverting 
— LS623, non-inverting 

e Hysteresis on all Data 
inputs 

e PNP inputs for reduced 
loading 


DESCRIPTION | 


The ’LS623 is an octal transceiver featur- 
ing non-inverting 3-state bus compatible 
outputs in both send and receive direc- 
tions. The outputs are capable of sinking 
24mA and sourcing up to 19mA, providing 
very good capacitive drive characteristics. 
‘The LS620 is an inverting version of the 
’LS623. Both have built-in hysteresis to 
minimize ac noise effects. 


These octal bus transceivers are designed 
for asynchronous two-way communica- 
tion between data buses. The control 
function implementation allows for max- 
imum flexibility in timing. 


These devices allow data transmission 


PIN CONFIGURATION 
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ORDERING CODE 


oe Typical Propagation Typical Supply Current _ 
yp Delay (Total) | 


COMMERCIAL RANGES 
Plastic DIP N74LS620N @ N74LS623N 
Ceramic DIP 


MILITARY RANGES 
Voc = 5V * 10%; Ta = —55°C to +125°C 


S54LS620F © S54LS623F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 

A 54/74LS unit load (LSul) is 202A Ij and —0.4mA Ij. 
from the A bus to the B bus or from the B 
bus to the A bus depending upon the logic 
levels at the enable inputs (GBA and GAB). 
The enable inputs can be used to disable 
the device so that the buses are effec- 
tively isolated. 


The dual-enable configuration gives the 
’LS620 and 'LS623 the capability to store 


LOGIC SYMBOL 


*LS620 "LS623 


DESCRIPTION 54/74LS 


30LSul 


data by simultaneous enabling of GBA 
and GAB. Each output reinforces its input 
in this transceiver configuration. Thus, 
when both control inputs are enabled and 
all other data sources to the two sets of 
bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their 
last states. 


LOGIC SYMBOL (IEEE) 


"LS620 


LOGIC PRODUCTS 


TRANSCEIVERS 54/74LS620, LS623 
LS620 


FUNCTION TABLE 
ENABLE INPUTS OPERATION 
’LS620 ’LS623 


B data to A bus B data to A bus 


A data to B bus A data to B bus 


B data to A bus, B data to A bus, 
A data to B bus A data to B bus 


H = HIGH voitage tevel 
L = LOW voltage level 
(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Supply voltage 


Voc 
Vin 


74LS 
Vout Voltage applied to output in HIGH output state —-0.5to +Voc 
Ta Operating free-air temperature range 


Input voltage 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 
54/74LS 


Voc Supply voltage 
Vin HIGH-level input voltage 


Vi, LOW-level input voltage 


hk Input clamp current — 
Mil 
lou oH 


IGH-level output current 


lo, LOW-level output current 


Ta Operating free-air temperature 


LOGIC PRODUCTS | | . . * 
TRANSCEIVERS 54/74LS620, LS623 
Ls620 | 7 sae 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 


: | ; 54/74LS620, 54/74LS623 
PARAMETER TEST CONDITIONS Tuc? UNIT 
| | | | yp | 
AV; Hysteresis (V7, — Vr_) Voc = MIN, Aor B input 
; : om ; 


lon = MAX 2.0 
Vo. HIGH-level output voltage Voc = MIN, Vin = MIN, Vit = MAX 


LOW-level output voltage Voc = MIN, Viy = MIN, Vi, = MAX 


Input clamp voltage Voc = MIN, |, = lx 


Off-state output current, 
HIGH-level voltage applied 


Voc = MAX, G input = 2.0V, Vo =2.7V 


Off-state output current, 
LOW-level voltage applied 


Voc = MAX, G input = 2.0V, Vo= 0.4V 


V,= 5.5V A or B input 
V, = 7.0V, GBA or GAB input 


Veco = MAX, V, = 2.7V 
Veco = MAX, V, = 0.4V 
Voc = MAX 


Input current at maximum 
| input voltage 


Oo 


rm | O};O nm |! on ae 
on ae 


Outputs HIGH 70 
Outputs LOW 


locz Outputs OFF 


loc Supply current’ (total) 


=) 
Ne) 
os += os 


sls 
on 


NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyy = +0.5V and Voc = VeCMAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4, Measure loc with outputs open. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NCN-INVERTING OUTPUTS 


VIN Vm Vn VIN Vn VM 


Waveform 1 : Waveform 2 
3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL - DISABLE TIME FROM LOW LEVEL 


: tpz. > 


Waveform 3 Waveform 4 
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LOGIC PRODUCTS 


TRANSCEIVERS 54/74LS620, LS623 
LS620 


AC CHARACTERISTICS T, = 25°C, Veco = 5.0V 


| S474LS620 54/74LS623 
PARAMETER TEST CONDITIONS C, = 45pF, R, = 6872 UNIT 


teLH Propagation delay Waveform 1, '620 | 10 . 

teHL A input to B output Waveform 2, '623 § 

tei Propagation delay Waveform 1, '620 10 

teHt B input to A output Waveform 2, '623 45 
Enable to HIGH 

‘2H GBA input to A output ee 
Enable to HIGH | | 


t Enable to LOW 
PZL GAB input to B output 


Ee eee ee 
= SRE eens [Pe 


CT) Test limits in screened columns are preliminary. 


Waveform 4 


Enable to LOW 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
80% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY ee 

Cy = Load capacitance includes jig and probe capacitance; see AC amplitude | Rep. Rate | Rep. Rate | Pulse Width | tTLH 
CHARACTERISTICS for value. 

Ry=Termination resistance should be equal to Zour of Pulee See eee 
Generators. 

D = Diodes are 1NOV6, 1N9064, or equivalent saLs7Acs ee ee 

Ry = 1kQ for 54/74, 54S/74S, Ry = 5kN for 54LS/74LS. 

trLH: try Values should be less than or equal to the table entries. stebeal bets | _sov | iMHz | S00ns__| 28ns | 25n9| 


Vy = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 
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LOGIC PRODUCTS 


TRANSCEIVERS 54/74LS624, LS622 

’LS621 Non-Inverting Octal Bus Transceiver (Open Collector) 
’LS622 Inverting Octal Bus Transceiver (Open Collector) 

FEATURES | 


e Octal bidirectional bus interface 


¢ Open-collector output 
— LS621, non-inverting 
— LS622, inverting 


¢ Hysteresis on all Data inputs 


e PNP inputs for reduced loading 


DESCRIPTION 


The 'LS621 is an octal transceiver featur- 
ing non-inverting open-collector bus com- 
patible outputs in both send and receive 
directions. The outputs are capable of 
sinking 24mA and sourcing up to 15mA, 
providing very good capacitive drive char- 
acteristics. The ‘LS622 is an inverting ver- 
sion of the 'LS621. Both have built-in 
hysteresis to minimize ac noise effects. 


These octal bus transceivers are designed 
for asynchronous two-way communica- 
tion between data buses. The control 
function implementation allows for max- 
imum flexibility in timing. 


These devices allow data transmission 
from the A bus to the B bus or from the B 
bus to the A bus depending upon the logic 
levels at the enable inputs (GBA and GAB). 


PIN CONFIGURATION 
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Type 


74LS621 
74LS622 


ORDERING CODE 


Delay 


Plastic DIP 


Typical Propagation 


COMMERCIAL RANGES 
PACKAGES Voc = 5V +5%; Ta =0°C to + 70°C 


N74LS621N © N74LS622N 


Typical Supply Current 
(Total) 


MILITARY RANGES 
Voc = 5V + 10%; Ta = —55°C to +125°C 


S54LS621F © S54LS622F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


54/74LS 


All Outputs 


NOTE 
A 54/74LS unit load (LSul) is 20uA I)py and —0.4mA Ij,. 


The enable inputs can be used to disable 
the device so that the buses are effec- 
tively isolated. 


The dual-enable configuration gives the 
*LS621 and 'LS622 the capability to store 
data by simultaneous enabling of GBA 
and GAB. Each output reinforces its input 


LOGIC SYMBOL 


"LS622 


30LSul 


in this transceiver configuration. Thus, 
when both control inputs are enabled and 
all other data sources to the two sets of 
bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their 
last states. 


LOGIC SYMBOL (IEEE) 


"LS621 


LOGIC PRODUCTS 


TRANSCEIVERS 94/74LS624, LS622 


Preliminary 


FUNCTION TABLE 


aaa ae 
re 


H A datato B bus | A datato B bus 


B datato A bus, B data to A bus, 
A data to B bus A data to B bus 
H = HIGH voltage level 
L = LOW voltage level 


(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 74LS UNIT 
VIN Input voltage -—0.5 to +7.0 —0.5 to +7.0 ae 
ih ee ee 


Input current —- 30 to +1 — 30 to +1 
Vout Voltage applied to output in HIGH output state ~0.5to + Vcc —-0.5to + Voc 


Ta Operating free-air temperature range -55 to +125 0 to 70 ena On 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER 


Veco Supply voltage 
Viq HIGH-level input voltage 


Vi, LOW-level input voltage 


Ik Input clamp current 


lo, LOW-level output current 
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LOGIC PRODUCTS 


TRANSCEIVERS — | 54/7418624, LS622 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 


54/74LS621, 54/74LS622 
PARAMETER TEST CONDITIONS’ . 


AVr Hysteresis (Vr, — Vr_) Voc = MIN, A or B input ee ae eee 
[Gomi | o2 | o#| | v_ 
Voc= MIN, Vin = MIN, Viv = MAX, 
lon HIGH-level output current Vou = 5,5V 


Vec= MIN, Vin = MIN, 
Vit= MAX 


Com’! 


ae 
ane 
finzemal mais | fo 

[ie put clamp vokage if eee Pd ts 
aaa 
ae 
a 
cao 


Vo. LOW-level output voltage 


Input current at maximum 
I input voltage | ¢ VOCm MAAS ORY 
re HIGH-level input current Vec= MAX, V, = 2.7V 
hie LOW-level input current Veco = MAX, V,; = 0.4V 
| Outputs HIGH 
loc Supply current® (total) Voc = MAX 
loot Outputs LOW 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Measure Igo with outputs open. 


AC CHARACTERISTICS 1T, = 25°C, Voc =5.0V 


54/74LS621 54/74LS622 
PARAMETER TEST CONDITIONS C, = 45pF, R, = 6672 


tery Propagation delay Waveform 2, '621 
teHL A input to B output Waveform 1, 622 


teLy Propagation delay Waveform 2, ’621 
teHL B input to A output Waveform 1, '622 


teLy Propagation delay 


GBA input to A output Waveform 1 
GAB input to B output Waveform 2 


toy Propagation delay 
GBA input to A output Waveform 2 
GAB input to B output Waveform 1 
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LOGIC PRODUCTS 


TRANSCEIVERS 


94/74LS6241, LS622 


Preliminary 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Waveform 1 Waveform 2 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 


Vcc Vcc 
O 


PULSE 
GENERATOR 


DEFINITIONS 
R,_ = Load resistor to Voc, see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 


TICS for value. 
Ry = Termination resistance should be equal to Zoqyz of Pulse Generators. 
tTLH» ttH~_ Values should be less than or equal to the table entries. 


INPUT PULSE DEFINITIONS 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Viv = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


AMP (V) 


AMP (V) 


FAMILY INPUT PULSE REQUIREMENTS 


7ns 
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LOGIC PRODUCTS 


TRANSCEIVER 


54/74LS640, 74LS640-4 


¢ Octal bidirectional bus 
interface 

e inverting 3-State buffer 

outputs 

PNP inputs for reduced 

loading 

e Hysteresis on all Data 

inputs 

48mA sink capability 

(’LS640-1) 

DESCRIPTION 


The ’LS640 is an octal transceiver featur- 
ing inverting 3-State bus compatible out- 
puts in both send and receive directions. 
The outputs are all capable of sinking 
24mA and sourcing up to 15mA, producing 
very good capacitive drive characteristics. 
In addition, the 74LS640-1 features a 48mA 
sink current capability. The device fea- 
tures a Chip Enable (CE) input for easy 
cascading and a Send/Receive (S/R) input 
for direction control. All Data inputs have 
hysteresis built in to minimize ac noise 
effects. 


PIN CONFIGURATION 
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Inverting Octal Bus Transceiver (3-State) 


TYPICAL PROPAGATION 


ORDERING CODE 


COMMERCIAL RANGES 
Voc = 5V +5%;T, =0°C to + 70°C 


N74LS640N 
| N74LS640-1N 


DESCRIPTION 54/74LS & -1 
30LSul 


TYPICAL SUPPLY CURRENT 
(Total) 


MILITARY RANGES 
Voc = 5V # 10%; Ta, = — 55°C to + 125°C 


Plastic DIP 


Ceramic DIP 


NOTE 
A S54/74LS unit load (LSul) is 20nA I)y,y and — 0.4mA ty, . 


FUNCTION TABLE 


INPUTS/OUTPUTS 
sa | A | 8, 


INPUTS 


H = HIGH voltage level 

L = LOW voltage level 

X =Don’t care 

(Z) = HIGH impedance “off” state 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


TRANSCEIVER 94/74LS640, 74LS640-4 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 74LS & -1 UNIT 
~ Supply voltage 7.0 


input voltage -0.5 to +7.0 —0.5 to + 7.0 = 
Input current -30to +1 -30to +1 a 


- Voltage applied to output in HIGH output state é -—0.5 to +Voc 
Ta Operating free-air temperature range -55 to + 125 0 to 70 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


54/74LS & -1 
PARAMETER UNIT 
u voitage 


HIGH-level input voltage : ee on 8 


LOW-level input voltage 


Input clamp current 


HIGH-level output current 


INPUT PULSE DEFINITIONS 


AMP (V) 


90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


=" POSITIVE 
PULSE 


10% 


Open Closed 


Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoy 7 of pulse 
generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS. 

tTLH: ttHL Values should be less than or equal to the table entries. 


INPUT PULSE REQUIREMENTS 


LOGIC PRODUCTS 


TRANSCEIVER 417 4L8640, 74L$640-4 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 


| | 54174LS640 74L$640-1 | 

PARAMETER TEST CONDITIONS! — 
| | 0.1 
AV; Hysteresis (V7, -Ty_) Voc = MIN, A or B input —— 
e i 


a a 
0.2 | 0.2 | 
ak MS 
ce Ri ee 
=12mA Mi | 0.25 | ne eae 
cae 
cs ae 
oe ee 
Bad 


=) 
< 
no] 
» 
: 
& 
x 
3 
<< 
GS 
x) 
E 
% 
x 
Cc 
= 
= 


ad 
oN 


Von HIGH-level output voltage 


Vo. LOW-level output voltage 


Vix _ Input clamp voltage 

Off-state output current, 

OZH HIGH-level voltage applied 

Off-state output current, 

OZ LOW.-level voltage applied | 

Input current at maximum reerry V,= 5.5V 
input voltage os V,=7.0V | S/RorCE input 


0.35 


lo. =24mA | 74LS 


0.4 | 
[eas [0s 
lo. = 48mA 


fo | 4g 


pA 
A 


mM 


114 HIGH-level input current Voc = MAX, V, = 2.7V 
I, LOW-level input current Voc = MAX, V, = 0.4V 


; fecal 

| — 
Short-circuit output - 

loch OutputsHIGH | | 


Vec= MAX loot Outputs LOW 


lccz Outputs OFF 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. log is tested with Voy7 = + 0.5V and Voc = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Icc with outputs open. 


loc Supply current? (total) 


Pi>| bP TP] Yl Pl > 


(ce) N 


= 
> 
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LOGIC PRODUCTS 


TRANSCEIVER | 94/7 4LS640, 74LS640-4 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


54/74LS & -1 
PARAMETER TEST CONDITIONS C, = 45pF, R, = 6670 UNIT 


Min | Max 
oe Atwattosoue | mame Te 
ist Sinmtronoume | Wewerms | 
ro ehnowatencwon | memo ||| 
te EGhiovwtosouon | wewome || we 
im GEommowerosoun | Memeo | |e 


Disable from LOW = 
Disable from LOW = 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


Vea 
7 fe _posv 
AOR eee ~1.5V 


Waveform 1 Wavetorm 2 
Vm = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Wavetorm 3 
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Disable from HIGH — 
Disable from HIGH 


LOGIC PRODUCTS 


TRANSCEIVERS 


94/74LS641, LS642, 74LS641-41, LS642-4 


-@ Octal bidirectional bus 
interface 
Open Collector Outputs 


— *LS641, non-inverting 


— ’LS642, inverting 
PNP inputs for reduced 
loading 
e Hysteresis on all Data 

inputs 
e 48mA sink capability 
(LS641-1, LS642-1) 
FUNCTION TABLE, ’LS641 


INPUTS 
B=A 
(2) 


H = HIGH voltage level 

L = LOW voltage level! 

X = Don’t care 

(Z) = HIGH impedance “off” state 


PIN CONFIGURATION 


"LS642 
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Octal Bus Transceiver (Open Collector) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (A to B) (Total) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Bas oalaas Voc = SV £ 5%; Ta =0°C to + 70°C | Vog=5V + 10%; Ta, = — 55°C to + 125°C 


N74LS641N 
Plastic DIP phic 
Ceramic DIP 


N74LS642N 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


N74LS642-1N 
| PINS DESCRIPTION S4I74LS & -1 


NOTE 
A 54/74LS unit load (LSul) is 20uA ijpy and — 0.4mA Ij. 


S54LS641F 
S54LS642F 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


"LS641 "LS642 


LOGIC PRODUCTS 


TRANSCEIVERS 54/74LS644, LS642, 74LS644-4, LS642-4 


ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


. 5AI7ALS & -1 
PARAMETER ae UNIT 


Vin HIGH-level input voltage 2. 


Vi LOW. level input voltage a ae ed 


lik Input clamp current 
Von HIGH-level output voltage 


ee 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 
AMP (V) 
90% 
Vcc Vcc 
? NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 


DEFINITIONS 


R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. 

ttLH. tTHy Values should be less than or equal to the table entries. 


LOGIC PRODUCTS 


TRANSCEIVERS ts _— BAITALS644, LS642, 741S644-4, LS642-1 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 


PARAMETER | TEST CONDITIONS’ 


Poe | — =e EE 


lon HIGH-level output current Voc = MIN, Viy= MIN, Vip = MAX, 


Von = 5.5V 
LOW-level output voltage 


sia one ole BR 


On ee ae ee Ce 
te=aema | i | Sd i os fos | 


eee te he 
[vi=sev [A orBinput [| [on | 


PVvi=7.0v Cer: ee 6c Sa 

liu HIGH-level input current Voc = MAX, V\= 2.7V —— St HS 

Veco = MAX, Vi= 0.4V S| nos] 0.4 | ma | 
. [tec Oupaongn || @ | || @ | 0] ma 
lec Supply current® (total) Voc=MAX | loc. OutputsLow | | 62 | 90 | | 62 | 90 | mA | 

| | lccz OutputsoFF | | 64 | 95 | | 64 | 95 | mA 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the 
appropriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON.-INVERTING OUTPUTS 

. All typical values are at Voc= 5V, Ta = 25°C 

3. Measure loc with outputs open. 


Vix Input clamp voltage 


Input current at maximum 
input voltage 


nN 


Vout 


Vw = 1.3V for S4LS/74LS, Vay = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


C, = 45pF, | C= 45pF,R,=6679 
PARAMETER . TEST CONDITIONS win Max UNIT 
teLH Propagation delay Waveform 1 
true A input to B output 


B input to A output 
Waveform 1 


Waveform 1 
Waveform 2 


Propagation delay 
CE, S/R inputs to A output 
CE input to B output 
S/R input to B output 


Propagation delay 
CE, S/R inputs to A output 
CE input to B output 
S/R input to B output 


Waveform 2 
Waveform 2 
Waveform 1 
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LOGIC PRODUCTS 


TRANSCEIVER 


94/741S645, 74L$645-1 


Octal bidirectional bus 

interface 

e 3-State buffer outputs 

e PNP inputs for reduced 
loading 

e Hysteresis on all Data 
inputs 

¢ 48mA sink capability 

(’LS645-1) 


DESCRIPTION 


The 'LS645 is an octal transceiver featur- 
ing non-inverting 3-State bus compatible 
Outputs in both send and receive direc- 
tions. The outputs are all capable of sink- 
ing 24mA and sourcing up to 15mA, pro- 
ducing very good capacitive drive charac- 
teristics. In addition, the 74LS645-1 fea- 
tures a 48mA sink current capability. The 
device features a Chip Enable (CE) input 
for easy cascading and a Send/Receive 
(S/R) input for direction control. All Data 
inputs have hysteresis built in to minimize 
ac noise effects. 


PIN CONFIGURATION 


Octal Bus Transceiver (3-State) 


TYPICAL SUPPLY CURRENT 
(Total) 


TYPICAL PROPAGATION 
DELAY 


74LS645 & -1 


ORDERING CODE 


PACKAGES COMMERCIAL RANGES 


Vec = 5V 25%; Ty = 0°C to + 70°C 


MILITARY RANGES 
Voc = 5V + 10%; T, = — 55°C to + 125°C 
N74LS645N 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION SAIT4LS & -1 


30LSul 


Se 


NOTE 
4 54/74LS unit load (LSul) is 20pA Iy,4 and —0.4MA I. 


FUNCTION TABLE 


INPUTS INPUTS/OUTPUTS 


By, 
INPUTS 
B=A 
(2) 


H INPUTS 
(2) 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance ‘off’ state 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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All ————— 


LOGIC PRODUCTS 


TRANSCEIVER 54/7 4LS645, 74LS645-1 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Vout Voltage applied to output in HIGH output state 


NOTE 
Vin timited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


SA/I7ALS & -1 
iinet | Nom | | 


Voc Supply voitage 


Vin HIGH-level input voltage 
; ; ; 


Vi LOW-level input voltage 


li Input clamp current 


oO 
oO 
3 
i 
~ 
on 


a 
oO 


74LS-1 only 


INPUT PULSE DEFINITIONS 


90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tTHL(t#) 


tTLH (tr) 


POSITIVE 
PULSE 


10% 


Closed 
Open 
Closed 
Closed 


tp 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. | FAMILY | 


C, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for vaiue. 

Ry= Termination resistance should be equal to Zqyy of Pulse 3.0V 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k0 for 54/74, 54S/74S, Ry = 5kf for 54LS/74LS. 

trtLH: tTHy Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


TRANSCEIVER 04/7 4LS645, 74LS645-4 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 


§4/74LS645 
PARAMETER TEST CONDITIONS! 
denn Actin aes Peirce: (alone 
steresis -Tr- = , Aor Binpu 
ak a i : ame Oa aes 


lou = MAX 
HIGH-level output voltage 


Cc 
= 
= 


74LS645-1 


zg 
< 
vc 
w 


Vou 


LOW-level output voltage 


Vor 


eg 

xr 

WW 

| 

w 

3 

> 

NO 

> 

w& 

> 
© 
on 

NI} fh 

Blo 
= wo Z 
or = br 


ei 
aan 
— 


lo = 48mA 


Vix Input clamp voltage 


Off-state output current, 
02H HIGH-level voltage applied 


Off-state output current, 
OZL LOW-level voltage applied 


eter ami Tne uae a aw we | YP Par Pan | 
[iy LOWAtevel input eurent | _Veg=MAKVizoav | | [04] | | -0« | ma | 


Short-circuit output ; ” es 


ST 
voce MAX [ton Oupustow | [|] | 2 

lege Outpute OFF po] es [ma 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical vaiues are at Voc = SV, Ta = 25°C. 

3. log is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one Output should be shortad at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Icc with outputs open. 


lcc Supply current’ (total) 
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LOGIC PRODUCTS 


TRANSCEIVER _ 7 | 54/74LS645, 74LS6.45-1 


AC CHARACTERISTICS 1, = 25°C, Vog = 5.0V 


PARAMETER 


tpt Propagation delay 
tpH, A input to B output 


 -BAITALS & -1 TS 


C, = 45pF, R, = 6672 


tp. Propagation delay 
tp, B input to A output 


os Enable to HIGH | Wavef 2 

PZH CE, S/R inputs to A output ore 
Enable to HIGH 

,.. Enable to LOW - ree 

P2t CE, S/R inputs to B output Cne 


tezu CE, S/R inputs to A output 
| Disable from HIGH : 

tpHz CE, S/R inputs to A output | Wavetorm2,.C. = 50 
Disable from HIGH | 

'PHz GE, SIA inputs to B output Waveform 2, CG. = 5pF 
Disable from LOW 

tpiz CE, S/R inputs to A output Waveform 3, C, = 5pF 
Disable from LOW | | 

tpiz CE, S/R inputs to B output Wavelomm 9, G2 Op: ¢ 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


Waveform 1 Waveform 2 


Vu = 1.3¥ for S4LS/74LS. Vay = 1.5V for all other TTL families 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC PRODUCTS 


REGISTER FILE 54/74LS670 
4x 4 Register File (3-State) 
e Simultaneous and TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION | 
DELAY (Total) 


independent Read and 
Write operations 


e Expandable to almost any orpERING CODE 
word size and bit length COMMERCIAL RANGES MILITARY RANGES 
e 3-State outputs Voc = 5V + 5%: Ta = 0°C to + 70°C | Voc = 5V + 10%: Ta = -55°C to + 125°C 
* See 170 tor open 
eaaiiaiaina ae 
tt 0 
DESCRIPTION es Sc 


The '670 is a 16-bit 3-State Register File 
organized as 4 words of 4 bits each. Sepa- 
rate Read and Write Address and Enable 
inputs are available, permitting simultane- 
ous writing into one word location and 
reading from another location. The 4-bit 
word to be stored is presented to four 
Data inputs. The Write Address inputs (W, 
and Wg) determine the location of the 
stored word. When the Write Enable (WE) 
input is LOW, the data is entered into the 
addressed location. The addressed loca- 
tion remains transparent to the data while 
the WE is LOW. Data supplied at the in- 
puts will be read out in true (non-inverting) 
form from the 3-State outputs. Data and 
Write Address inputs are inhibited when 
WE is HIGH. 


Direct acquisition of data stored in any of 
the four registers is made possible by indi- 
vidual Read Address inputs (Ra and Rg). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 


PIN CONFIGURATION 


NOTE 
A S4/74LS unit toad (LSul) is 20nA t),4 and —0.4mA |j,. 


LOW. Data outputs are in the HIGH imped- 
ance “off” state when the Read Enable in- 
put is HIGH. This permits outputs to be 
tied together to increase the word capac- 
ity to very large numbers. 


Up to 128 devices can be stacked to in- 
crease the word size to 512 iocations by 
tying the 3-State outputs together. Since 
the limiting factor for expansion is the out- 
put HIGH current, further stacking is pos- 


LOGIC SYMBOL 


Vcc = Pin 16 
GND = Pin 8 


sible by tying pull-up resistors to the out- 
puts to increase the Io, current available. 
Design of the Read Enable signals for the 
stacked devices must ensure that there is 
no overlap in the LOW levels which would 
cause more than one output to be active at 
the same time. Parallel expansion to gen- 
erate n-bit words is accomplished by driv- 
ing the Enable and Address inputs of each 
device in parallel. 


LOGIC SYMBOL (IEEE/IEC) 


_ C4 [WRITE] 
URS EN [READ] 
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LOGIC PRODUCTS 


REGISTER FILE 


54/74LS670 


LOGIC DIAGRAM 


(12) | (13) (14) 
WE Wg Wa 


OPERATING 
MODE 


INPUTS INTERNAL 
L L L 
L H H 
pow | x 


Data 
Latched 


no change 


a. The Write Address (Wa and Wa) to the “internal latches” must be stable while WE 
is LOW for conventional operation. 
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| 


ie cues 
[tt 
eae ai 


5 
Le 


() =Pin Numbers 
Vcc = Pin 16 
GND=Pin 8 


) > 2 = Qo 


a 


ote 


bt 


>o 


P] 
mal 


READ MODE SELECT TABLE 


INPUTS OUTPUT 
OPERATING 
MODE INTERNAL 6 
LATCHES) " 
i; L L 
Disabled @ 
b. The selection of the “internal latches’ by Read Address (Ra and Rp) are not 


NOTE 
constrained by WE or RE operation. 
H = HIGH voltage level 
L =LOW voitage level 
X =Don't care 
(Z) = HIGH impedance ‘‘off” state. 


LOGIC PRODUCTS 


REGISTER FILE 94/74LS670 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


ea aN SS ae 
[iy peewee met 
Tv 
a 


Vout Voltage applied to output in HIGH output state —0.5 to +Voc 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 
54/74LS 


HIGH-level input voltage 


LOW: level input voltage 
ho | 


Input clamp current 


lon HIGH-level output current ioe aed 
LOW-level output current Cea 


Operating free-air temperature eee aed 
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LOGIC PRODUCTS 


REGISTER FILE 54/74LS670 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS670 
PARAMETER TEST CONDITIONS' 5 UNIT 
| Min | typ? | Max 


Vou HIGHevel output voltage | Yec=MIN,Via=MIN, Vi=Max, | Mi | 24 | 34 | | ov 
lo MAN fcomi | 24 | 31 [| v 


Pigzana [aus | [025 | oa | v 
[Wa Input clamp voltage [es MIN iP SiSCid wt | 


Off-state output current, . 7 = _ 

lozH —_- HIGH-level voltage applied a caaitlastaha ee Atla a a Pf fm | | 
Off-state outut current, = - 

loz. LOW-level voltage applied MOG Nest une unr ees 


Bh 
WE input 
Dp.-D3, Wa, Ws; Ra, Rep inputs 
WE input 


ae 

— 

c ae 
ae 

a 

[Babs Was Wo, Ras Reroute |_| 
ae 

I 

= 


Voc = MIN, Vi4= MIN, 


Vo LOW-level output voitage VL = MAX 


Input current at maximum 
input voltage 


HIGH-level input current 


ie LOW-level input current 


WE input 


Short-circuit output | | Z 
loc Supply current‘ (total) Voc = MAX 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc =5V, Ta = 25°C. 

3. Igg is tested with VoyT = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. Measure loc with 4.5V applied to all Data inputs and Read Enable and Write Enable inputs, ground Read Address and Write Address inputs and leave all outputs open. This isa 
worse-case condition. 


AC CHARACTERISTICS 1, = 25°C, Vog=5.0V 


: PARAMETER 


tpLy Propagation delay 
tpy_. Read Address to output 


tp_y Propagation delay 

teu. Write Enable to output Waveform 1 

tpLy Propagation delay : | 

tpy. Data to output Waveform 1 

2 aed | Waveform | 
i ZA an se | Waveforms | 


54LS/74LS 
C.= 15pF, R, = 2kQ UNIT 


TEST CONDITIONS 


tpyz Disable time from HIGH level Waveform 4, C, = 5pF 
tp_z Disable time from LOW level Waveform 5, C, = 5pF 
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LOGIC PRODUCTS 


REGISTER FILE 94/74LS670 


AC SETUP REQUIREMENTS 1, = 25°C, Vo, =5.0V 


PARAMETER Testconpitions |_____S4e874tS_ |i 


Write Enable pulse width Waveform 3, RE= <0.8V a 


Hold time, Write Address to negative-going _ 
tiatch Latch time for new data‘) 


NOTES 

c. Write address setup time will protect the data written into the previous address. If protection of data in the previous address is not required, t, (write address to WE) can be 
ignored, as any address selection sustained for the final 30ns of the WE pulse and during tp, (write address to WE) will result in data being written into that location. Depending 
on the duration of the input conditions, one or a number of previous addresses may have been written into. 

d. Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a location immediately 
after that location has received new data. This parameter is measured from the falling edge of WE to the rising edge of Ra or Rp. RE must be LOW. 


AC WAVEFORMS 


PROPAGATION DELAY, PROPAGATION DELAY READ 
WRITE ENABLE AND DATA TO OUTPUTS ADDRESS TO OUTPUTS 


Setup time, Write Address to negative-going WE( 


Waveform 2 
Waveform 1 


SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 3-STATE ENABLE TIME TO HIGH LEVEL 


Wa, Wp LK “ fe YI fj AND DISABLE TIME FROM HIGH LEVEL 


ai 


Repel 


Vm 
Waveform 4 


a latch 


Vm 


Waveform 3 


3-STATE ENABLE TIME TO LOW LEVEL SETUP AND HOLD TIMES 
AND DISABLE TIME FROM LOW LEVEL READ ADDRESS TO READ ENABLE 


Vm 
ie 


Waveform 5 Waveform 6 


Vay = 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


REGISTER FILE | 54/7 418670 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Voc Vec 
AMP (V) 
90% 
NEGATIVE 
PULSE 
ascot OV 
— AMP (V) 
— POSITIVE 
e PULSE 
10% 
ov 


Open Closed 


Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


R, = Load resistor to Voc; see AC CHARACTERISTICS for vatue. 

C, = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rr= Termination resistance should be equal to Zoy 7 of Pulse 
Generators. 

OD = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for 54/74, 54S/74S, Ry = 5kf for 54LS/74LS. 

tTLH. trHL Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


-RAM CONTROLLER 54/74LS764 


ee 8 RT A RR a NR 


Preliminary. Dual-Port Dynamic RAM Controller 
TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY (Total 
refresh, RAS/CAS generation, access 


ready timing and address multiplexing 


with a single 40-pin chip ORDERING CODE 


@ Nine address pins allow control of 
5 
PACKAGES COMMERCIAL. RANGES 


DRAMs up to 256K 
Vcc = 5V + 5%: Ta = 0°C to + 70°C 


@ Convenient pinout and other support 


FEATURES 


@ Arbitration for 2 microprocessors, 


MILITARY RANGES 
Vcc = 5V + 10%; Ta = -55°C to + 125°C 


® Separate refresh clock allows 
Ceramic DIP 


adjustable refresh timing 
Ceramic LLC 


NOTE: 
SO Package is surface mounted micro-minature DIP available 1984, 
LLCC is 20 pin surface mounted leadless chip carrier. 


DESCRIPTION 


The 74LS764 Dual-Port Dynamic RAM con- 
troller is a 40-pin, bipolar, memory controller 
designed to perform the functions of arbi- 


trator, access signal controller,andrefresher |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


for interfacing industry standard Dynamic 


RAMs to at most two processors, known as PINS DESCRIPTION es ie 
‘users’. The number of address lines inter- See eee gueew 
faceable to the controlled DRAMs : 18: indi- REQ1, REQ2 Request Inputs 

cates that the LS764 will control DRAMs of (Active Low) 


up to 256K in size, with the number of 256K Clock Input eo coach eed 
banks of controlled DRAM limited by the 

output capability of the RAS, CASEN, and | Refresh Clock Input eee fat eae ol 
the MAO-8 address lines. Address Inputs Be et 
The CP input determines the speed at which Grant Output 

the controller will function, with a suggested (Active High) 


limit of 50 MHz. The RCP input determines 
the period of refresh for each row after it Is 
divided by 50 internally. 


Select Outputs 
(Active Low) 


Data Transfer 
Acknowledge Output 
PIN CONFIGURATION Row Address Select Output | 


WG 
AS 


CASEN 
“MAO MA8& Address Outputs 


LOGIC SYMBOL 


23 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 


A, Az Az Aq As Ag Az Ag Ag Aig Ay, Ay2A13A14 Ais Aye A47 Aig 


MA, MA, MA, MA, MA, MA, MAgMA, MA, 


34 33 32 30 29 28 #27 «#26 «25 


Veg = Pin 11 
GND = Pin 31 
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LOGIC PRODUCTS 


RAM CONTROLLER 


-BA/7ALS764 


Preliminary 


Access to the controlled DRAM is accom- 
plished by bringing one of the two REQ 
inputs low. Initial arbitration indicates on the 
SEL outputs which user will be granted 
access next, after the current cycle (access 
or refresh) is completed. When the current 
cycle is completed, the GNT output is 
brought high to indicate that a memory 
access cycle is now commencing for the 
selected user. This GNT signal, when de- 
coded with the proper SEL output, can be 
used as a wait signal for some popular 
microprocessors. Once the GNT signal has 
become true, the address inputs A1-A18 are 
latched internally, and A1-A9 are propagated 
to the MAO-8 outputs. One-half CP cycle 
later, the RAS output becomes active, and at 
the next half-cycle of CP, the address lines 
A10-A18 are selected and propagated to the 
MAO-8 outputs, and the WG output (WRITE 
GATE: becomes active, indicating the proper 
time for WE going to the DRAMs to become 
active foran ‘EARLY WRITE’ cycle. This WG 
signal, when used with the SEL signal, can 
be used to gate in the WR signal coming from 
the user to produce a proper WE signal for 
the DRAMs. After 1/2 CP cycle allows the 
address to propagate and stabilize, the 


BLOCK DIAGRAM 
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CASEN output becomes active, which can 
be used as a CAS output or decoded with 


higher order address lines to produce mul- 


tiple CAS signals. 
After the CASEN signal has become active, 


3 CP cycles occur before RAS is turned off, - 


giving a total pulse width for RAS of 4 CP 
cycles. At the same time, the DTACK output 
becomes active, indicating that data is valid 
on the DRAM data lines, or that proper 
access time has been reached, indicating to 
the user that it can now commence to with- 
draw its request. All signal lines are held in 
this state until the user finally brings its REQ 
input high, at which time, after synchroniza- 
tion, the GNT, SEL and other signals become 
inactive and a new access or refresh cycle 
is serviced. 


The refresh cycle commences from internal 
requests generated from the CP divided by 
50 to produce a refresh request every 12.5 
psec when using a 4 MHz RCP. In this cycle 
the internal refresh counter addresses are 
allowed to propagate and settle on the 
MAO-8 address outputs, at which time the 
RAS signal becomes active for 4 CP cycles, 
then inactive for 3 CP cycles, to meet the 


RAS/MUX/CAS 
TIMING 


ADDRESS 
LATCH 
AND MUX 


precharge requirement of DRAMs.: This 
refresh request takes priority over the two 


“REQ inputs, except when one of them is in 


the process of being serviced when the 
refresh request Comes active. In that case 
the refresh cycle would start immediately 
after the current user is serviced. 


REQ contention is resolved by sampling the 
REQ inputs on different edges of the CP, 
which resolves the problem of Requests 
coming simultaneously, but also introduces 
a delay of up to 1 CP cycle for resolution. 


The RAS, CASEN, and MAO-8 address line 
outputs have 48 mA outputs and a ‘slow 
ramp’ feature to promote proper interfacing 
to standard DRAM inputs. The outputs are 
specified to handie up to 256 pF without 
degredation of control and minimal degre- 
dation of access time. Indicating at the 
present time a limit of 32 devices connected 
to any one pin (8 pF load per input). 


The LS764 will be housed in a 40-pin DIP, 
with specifications made in the commercial 
range. 


LOGIC PRODUCTS 
RAM CONTROLLER | 54/74LS764 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range. ) 


rarer sd Cas 
a 


S4LS 
7.0 
- 55 to + 125 


RECOMMENDED OPERATING CONDITIONS 


I HIGH-level output current 


OH 
lou LOW-level output current 
Ta Operating free-air temperature 


Voc = MIN, Vin = MIN, Vit = MAX, 
lon = MAX 


= as lo. = MAX 
Vo. LOW-level output voltage Vcc = MIN, Vin = MIN, Plowman | Com’! 
Vit = MAX 


Vik Input clamp voltage Voc = MIN, l= lik 


Input current at maximum = 23 
I Input voltage Vcc = MAX, Vi = 7.0V 
HH HIGH-level input current Vcc = MAX, Vi = 2.7V 
Vie. LOW-level input current Vcc = MAX, V; = 0.4V 


Short-circuit output 
currents 


VoH  HIGH-level output voltage 


los 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc = 5V, Ta = 25°C. 


3. los is tested with Vout = + 0.5V and Vcc = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not 
exceed one second. 
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LOGIC PRODUCTS 


RAM CONTROLLER re 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


| 54LS/74LS 
PARAMETER TEST CONDITIONS Ci = 15pF, Re = 2k) UNIT 


SELECT 1 TIME 
(REQ1 to SEL1) 


SELECT 2 TIME 
(REQ2 to SEL2) 


' GRANT 1 TIME 
ONT (SEL1 to GNT) 


tSEL1 


tSEL2 


GRANT 2 TIME 
ONte (SEL2 to GNT) 


tGRAS GNT to RAS tWCP(L L) + 24 ns 


tewe -GNT to WG 


GNT to 


-tGCas GNT to GCASEN 


tGDT GNT to DTACK 


; REFRESH REQUEST 
REFREQ = CLOCK PERIOD 


tWRAS RAS PULSE WIDTH 


AC SETUP REQUIREMENTS Ta = 25°C, Vcc = 5.0V 


ps SALS7ALS 
coups canada a a a 


twop(H) CP Pulse width ( 
twcp(L) CP Pulse width ( 
= eT RCP Pulse width ( 
| twace(L) RCP Pulse width iL) | RCP Pulse width (L) 
te SET-UP TIME Waveform 1 
(REQ to CLOCK) 
HOLD TIME 
(REQ from CLOCK) 


One Clock Period of CP 
tRCP One Clock Period of RCP 


NOTES 

1. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed 
and the other latches are not affected. 

2. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed 
and the other latches are not affected. 
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LOGIC PRODUCTS 


RAM CONTROLLER 54/74LS764 


AC WAVEFORMS 


twop(h)) twoptt) t 


® - © /© 
cp 
REQ1 ae a en 


Dee ee tsev2 ee 
REFGNT 
(internal) ® Y® 
tanta 
tent — | | 


GNT ee FI 
tora | 
MAO-8 REFRESH ADDRESS a1, a3, etc. J A2, Ad, etc. 
RAS ceneeneren "TT coemenes 
—| toras /-— 
ae ae 


eee 


© 
es tacas —> 
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LOGIC PRODUCTS 
RAM CONTROLLER 7 54/74LS764 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 


t AMP (V 
90% vs Si 
Vcc vcc 
Y y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


Vy = 1.3V for 54LS/74LS; Vyy = 1.5V for all other TTL families. 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 
Ry, = Load resistor to Vocg, see AC CHARACTERISTICS for vaiue. [ Amplitude | Rep. Rate | Pulse Width | 'TLH | 'THL 


C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- | sare] ov | mHz =| soons | 7ns | ns, 
TICS for value. 

Ry = Termination resistance should be equal to ZouT Of Pulse Generators. S4LS/74LS | 30v | 1MHz | s00ns | 15ns | 6ns_ 

tTLH: ttHL Values should be less than or equal to the table entries. 
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section 5 
8T Series 


LOGIC PRODUCTS 
QUAD BUS DRIVER 8T09 
3-State Quad Bus Driver 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


High speed 

Quad bus driver 

40 mA Low-state drive 
300 pF load driving 
capability 


ORDERING CODE 


MMERCIAL RANGES 
DESCRIPTION 

PACKAGES Vec = 5V + 5%; Ta = 0°C to + 70°C 
device for applications requiring up to 25 Easier ee 


loads interconnected on a single bus. 


The tri-state outputs present a high imped- 


ance to the bus when disabled (controlinput |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


“1"), and active drive when enabled (control 
input “O"). This eliminates the resistor pull- |_____PINS ~—ss—s || ~—s—sCéDESCRIPTION = | aT 
superior to open collector schemes. Each 
Seas en ene 
less than 20 nanoseconds. NOTE 

A unit load (ul) is 40 A Iyy and —1.6 mA I. 


FUNCTION TABLE 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


1 DATA 3 
2 DISABLE 
5 DATA 6 
4 DISABLE 


9 ea P 0 OD 8 
10 DISABLE 
13 aa >O—O 11 
12 DISABLE 


QUAD BUS DRIVER — BTOS 


LOGIC PRODUCTS 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


[vec Suppyvolage——SSCSC“~*~—S*~“‘—‘S*S*S*S*~“‘“‘~*~*CSC‘“‘“‘SOCSC*‘*d 


RECOMMENDED OPERATING CONDITIONS 


ma 

ee 
TT 
[ve LOwlevelinpwtworage ee ee 
[ix tnput camp caren 
[ion HiGrHevel output curent SS 
Eoeed 

er ees 


lo LOW-level output current 
TA Operating free-air temperature 


PARAMETER TEST CONDITIONS! 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. logis tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 


AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


tPLH Propagation delay CL = 30 pF 
tPHL Data to output © CL = 300 pF 


CL = 30 pF 

tPZH Enable to HIGH Figure 3 CL = 300 pF oe! 
| CL = 30 pF 

tPZL Enable to LOW Figure 2 CL = 300 pF ae 


Figure 1 


Bete ' CL =30 pF : 
tPHz Disable from HIGH Figure 3 CL = 300 pF 
CL = 30 pF 
tpLz Disable from LOW Figure 2 CL = 300 pF 


LOGIC PRODUCTS 


QUAD BUS DRIVER 8109 


AC TEST FIGURES AND WAVEFORMS 
PROPAGATION DELAY (DATA TO OUTPUT) 


INPUT PULSE: 

ty = ty = Sns (10% TO 90%) 

FREQ. = 1MHz (50% DUTY CYCLE) 

AMP. = 2.6V FIGURE 1 


PROPAGATION DELAY 


e 
DISABLE 
PULSE ° 
GENERATOR To 
DIODES 
INDIE 
J 
wo Sk 


INPUT PULSE: 

ty = te = 5ns (10% TO 90%) 

FREQ. = 200kHz 

AMP. = 2.6V FIGURE 2 


PROPAGATION DELAY 
1” TO HIGH Z, toHz: HIGH Z to ay, tpzH) 


To 18V 1.8V 
NeuT | inthe hn 
Cy 1.2% ie mer ssié | a 
| | 1.8¥ 
| | | 
s im lt 

INPUT PULSE: 
t = ts = 5ns (10% TO 90%) 
FREQ. = 200kHz 


AMP = 2.6V FIGURE 3 
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LOGIC PRODUCTS 


QUAD BUS DRIVER 


The figure to right illustrates usage of the 8T09 in data process- 
ing logic. For example, FF; thru FF, may represent bit X in 
each of several functions in a minicomputer (accumulators, MQ | 1/4(8T09) 
register, index registers, indirect address registers, etc.). Trans- ce 

fer from any source to any load, including transfers from one 
register to another, can take place along the single path labeled 
“BUS”. 


5 


LUwin, PRODUCTS 


BUS FLIP-FOP 


8110 


DESCRIPTION 


The 8T10 is a high speed Quad D flip-flop 
with tri-state outputs for use in bus-organized 
systems. The high current sink capability 
permits up to 20 standard loads to be inter- 
connected on a single bus. The outputs 
present a high impedance to the bus when 
disabled (Control Input “1”) and active drive 
when enabled (Control Inputs “0”). 


All four D-type flip-flops operate from a 
common clock with data being transferred 
on the low-to-high transition of the pulse. 


A master reset input resets all flip-flops upon 
application of a logic “1” level. 


Data will be stored if either one or both 
inputs to the Input Disable NOR gate is a 
logic “1”. 


PIN CONFIGURATION 


3-State Quad D-Type Bus Flip-Flop 


eee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES 
POEEDGES Vcc = 5V + 5%; Ta = 0°C to + 70°C 


Plastic DIP N8T10N 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINs bEscRriON | __r_—s 


NOTE 
A unit load (ul) is 404A I),4 and —1.6 mA ty. 


FUNCTION TABLE 


NOTES: 
1. Q, refers to the output state before a clock pulse. 
2. Q, + 1 refers to the output state after a clock pulse. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vcc = Pin 16 
GND = Pin 8 
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lor) 


LOGIC PRODUCTS 


BUS FLIP-FOP } Bro 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


PARAMETER ONIT 
7.0 V 


Vcc Supply voltage Po 
VOUT Voltage applied to output in HIGH output state 
Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


[Ves Supplyvotage——SSCSCS~S—S TS 
[Vin _HiGHevel input vorage ——=—SCSC~dtCi 
Tv Low-level nputvottage 
Tix ___nput clamp current ———SSSC*dSCCd 
[ion _HiGHevel ouput curent 

es 

ae 


IO LOW-level output current 
TA Operating free-air temperature 
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LOGIC PRODUCTS 


BUS FLIP-FOP 8110 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


8T10 
PARAMETER TEST CONDITIONS! UNIT 
V 


Vcc = MAX, Vi=4.5 V 


HIGH-level input current 


O 
se) 


Others 


z= 
> 


O 
= 
> 


m 


> 


Vcc = MAX, V; = 0.4V m 


LOW-level input current 


© 
be) 
> 


Others 


los Short-circuit output current2 Vcc = MAX - 40 
Icc Supply current (total) Voc = 5.25V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. logis tested with Voyt = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 


5 
nN 
S 


| ! I i 
ap ALA] oO 
MTOTCLSOIOLOl a a 
O}hm|iv wn 


=| 
> 


- 120 
118 


> 


m 


‘ARR a 
—_— ee 
EE 
ere 
ee 
renner nnaennr-eaeninyinevare 
nen 
(Ee AE 


AC CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


PARAMETER TEST CONDITIONS 


tPLH Propagation delay pienied CL = 30 pF 
tPHL Clock to output g CL = 300 pF 


CL = 30 pF 
tPHL Propagation delay, MR to output CL = 300 pF 


tezn__OutputenabletoHIGH level | TC 


tPZL Output enable to LOW level! Figure 4 CL = 300 pF 
tPHZ Output disable from HIGH level Fe teeth, HO Ae 
tPLz Output disable from LOW level Figure 4 CL = 300 pF 


NOTE 
For industry convention, fryax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 


AC SETUP REQUIREMENTS Ta = 25°C, Vcc =5.0V 


PARAMETER TEST CONDITIONS 


E 
ts ime, 5 
h ime, 


LOGIC PRODUCTS 


BUS FLIP-FOP 8110 


AC TEST CIRCUITS AND WAVEFORMS 
PROPAGATION DELAY tpy,_ tp_y (CLOCK TO OUTPUT) 


INPUT Vv outputs! 
oO Bev 0000 | 2.6V 0 


| 

| 

| 

PULSE L 
GENERATOR 
502 | 

: ie CL ! 

he 2 1 

: i | tee 

} — 1.2k | 

INPUT ear: | 


p LOAD CIRCUIT 1, 


LOAD CIRCUITS | 
23&4 | 


SAME AS LOAD 


ia ape 


= = CL = 30 pF 
300 pF 


Figure 1 


Vec outputs! 
V O000 | 


PULSE 
| GENERATOR ba 
; 1.5V 


10% '5V 
MASTER RESET == 10% 


OUTPUTS 
Oo, 01, O2, O3 


LOAD CIRCUITS ; 


2,3 & 4 | 
SAME AS LOAD | 
CIRCUIT 1 


INPUT Vec outputs! 
O O5V 0000 | 


| 

| 

| 

: 
GENERATOR 
tot 

{ 

| 

1 

| 

l 


1.2k 
4 


= 
a 
PULSE 
GENERATOR | LOAD CIRCUITS | 


SAME AS LOAD 


CIRCUIT 1 


Figure 3 
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LOGIC PRODUCTS 


BUS FLIP-FOP 8110 


AC TEST FIGURES AND WAVEFORMS (Cont’d) 


PROPAGATION DELAY (ENABLE TO OUTPUT) 


Vcc OUTPUTS! 
INPUT OO O5V 0000 | 


| 
te] > ee 
| 90% 
PULSE INPUT | 10% J 1.5V 90°\10%F 1.5V 
GENERATOR H DISABLE ! cLock—* ae =| ae ov 
Y_! 
an a a 1.5V 
<a 


1.5V 
OUTPUT 
ENABLE tpLz i tez. 


‘ 1.5V 
[ ~1 CUTEUTS ” T7. th) 
LOAD CIRCUITS , Oo, 04, O2, O3 HIGH Z TO “O 
2,3, & 4 


SAME AS LOAD ! 
CIRCUIT 1 
L 2 
CL = 300pF 


Figure 4 


LOGIC PRODUCTS 


BUS FLIP-FLO 


: ; i aTt0 


TYPICAL APPLICATIONS 


TO TTL LOADS 


ual 

OUTPUT IN phat 
LOGICAL 
“1” STATE 


OUTPUT IN 
HIGH Z STATE 


OUTPUT IN 
HIGH Z STATE 


DRIVER IN LOGICAL “1” STATE 
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OUTPUT IN 
LOGICAL 


“0” STATE 


OUTPUT IN 
HIGH Z STATE 


OUTPUT IN 
HIGH Z STATE 


TO TTL LOADS & BUS 
TERMINATION IF NEEDED 


29.96mA 
MAX 


“0” OUTPUT 


CURRENT 


DRIVER IN LOGICAL "0" STATE 


LINE DRIV 


KEY DESIGN BENEFITS 


High-Power Drive Capability: 
Specified at - 75 mA source current 
rating at 2.4 volts. 


Party-Line Operation: 

Emitter-follower outputs enable two or 
more drivers to drive the same line. This 
permits multiple time-shared terminal 
connections since these drivers have no 
effect upon the transmission line unless 
activated. 


Input gating structure allows employ- 
ment of the “OR” as well as the “AND” 
function. 


High Speed: Propagation Delay = 20 ns 
(max). 


Input Clamp Diodes: Protects inputs 
from line ringing. 


Single 5 Voit power supply. 


Short Circuit Protection: 
Incorporates a latch-back short circuit 
protection feature which protects the 
device by limiting the current it may 
source when operating under conditions 
of zero load resistance. 


DESCRIPTION 


The 8T13 is a monolithic Dual Line Driver 
designed to drive 50 ohm or 75 ohm coaxial 
transmission lines. TTL multiple emitter 
inputs allow this line driver to interface with 
stand- and TTL or OTL systems. The outputs 
are designed to drive long lengths of coaxial 
cable, strip line, or twisted pair transmission 
lines with impedances of 502 to 500N. 


PIN CONFIGURATION 


COMMERCIAL RANGES 
Vec = SV + 5%; Ta = 0°C to + 70°C 


NOTE 
A unit load (ul) is 40 2A |, and -1.6 mA fy. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS © 


LINE DRIVER Bree its 


AC CHARACTERISTICS Tq = 28°C, Voc = 5.0V os 
PARAMETER TEST CONDITIONS 


t : 
PLH Propagation delay Waveform 1 a 
tPHL | 20. 


TEST FIGURE AND AC WAVEFORMS 


PULSE REQUIREMENTS 


OUTPUT 
O 


PULSE 
GENERATOR 


OUTPUT 


INPUT PULSE: 

Amplitude = 3.0V 

tw = 40ns (50% Duty Cycle) 

tr = ty <5ns (10% and 90% measurement points) Waveform 1 
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LOGIC PRODUCTS 


LINE DRIVER | | | 8113 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


| 


lik 
lo HIGH-level output current 
TA Operating free-air temperature 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


PARAMETER TEST CONDITIONS! [Min | 
V 


V Input HIGH voltage Guaranteed input HIGH threshold voltage oes ed 
V Input LOW voltage Guaranteed input LOW threshold voltage aaa he ee 
V 


IH 

IL 

IK Input clamp diode voltage Vcc = MIN, lik = - 12 mA od -— 1.5 a 
oH _ HIGH-level output voltage Vcc = MIN, lon = 75 mA a Se re 

Vcc = MAX, Vi = 4.5V 
NH HIGH-level input current 
Vcc = OV, Vi = 4.5V 
L | = 


Bowdevel input curr Voc = MAX, Vin = 0.4V a ee ee 


| 
I 
los Short-circuit output current2 Voc = MAX 
Icc | Supply current (total) Vcc = 5.25V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. logis tested with Voyt = +0.5V and Voc = VocMAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 
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LOGIC PRODUCTS _ 


LINE DRIVER 


8S 


DESCRIPTION 


The 8T15 Dual Communications Line Driver 
provides line driving: capability for data 
transmission between Data Communication 
and Terminal Equipment. The device meets 
or exceeds the requirements of EIA Standard 
RS-232B and C, Mil std-188B and CCITT V24. 


This dual 4-input NAND driver will accept 
standard TTL logic level inputs and will drive 
interface lines with nominal data levels of 
=6V and -6V. Output slew rate may be 
adjusted by attaching an external capacitor 
from the output terminal to ground. The 
Outputs are protected against damage 
caused by accidental shorting to as high 
as +25V. 


PIN CONFIGURATION 


5-14 


| TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


Dual Communications EIA/MIL Line Driver 


aT15 CT SA DELL 


ORDERING CODE 


| PACKAGES COMMERCIAL RANGES MILITARY RANGES 


Vec = SV + 5%; Ta = 0°C to+ 70°C | Veco =5V + 10%: Ta = -55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Se aa aa —__ SEN DTS 


NOTE: 
Where unit load (ul) is 40 4A I and - 1.6 MA I. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vec = Pin 14 
GND = Pin7 


LOGIC PRODUCTS 


LINE DRIVER 8115 


ABSOLUTE MAXIMUM RATINGS Over operating free-air temperature range unless otherwise noted). 


6 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage, positive 
VEE Supply. voltage, negative 


VIH HIGH-level input voltage 


TA Operating free-air temperature 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


Guaranteed input HIGH threshold voltage V 

Ci Http canent | vers wat visasy | a 
Cc LoWwe input curent | Vee = max viz ay [18 ma 
Tice ——Suppiyeurent ota | Veg=sa5v___| | 6 [ma 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. logis tested with Voyy = + 0.5V and Voc = VocMAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 
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LOGIC PRODUCTS 


LINE DRIVER : BTS 


AC ELECTRICAL CHARACTERISTICS 1, = 25°C, Voc = 12.0V, Veg = —12.0V 


PARAMETER 


Output rise time’ 


Output fall time! 


Current2 
Positive supply 
Negative supply 


NOTES: 
1. Rise and fall times are measured between the = 3V and —3V points on the output waveform. 
2. Voc = 12.6V, Veg = — 12.6V. 


AC TEST FIGURES & WAVEFORMS 
LOAD A LOAD B 


7k ! : 3000pF 3k : ‘ 3000pF 7 4 any al 


l 500pF SHAPING 
ai CAPACITOR 


TYPICAL APPLICATION 


HIGH DIFFERENTIAL NOISE HIGH COMMON MODE NOISE 
IMMUNITY (EIA + INPUT) _ IMMUNITY (MIL + INPUT) 


1/2(8T15) 1/2(8T16) 
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LOGIC PRODUCTS 


LINE DRIVER | 8115 


Table 1 provides a summary of the specific requirements of EIA Standard RS-232B and C, MIL STD-188B and CCITT V24 for Communications 
Line Drivers along with the electrical characteristics of the Signetics 8115. 


TABLE 1 


-5V min. (Ri = 30002) -6+4V -5V min. (Ri = 30002) 

-15V max. (RL = 70001)) - -15V max. (RL = 70002) 

+5V min. (RL = 30002) i +5V min. (RL = 30000) +5V min. fn _ A 

+15V max. (RL = 70000) +15V max. (RL = 700012) |7V max. at -4ma]}] *e¥ at-4m 
Source Impedance ee 1009 max ms 952 for 
(power on) Not opeciticd for1<10mA MOV oRECiEd + (0.5 to 4.0 mA) 
Source Wnpedanice 300 min. at +2V 300 min. at +2V 300 min. at +2V 2.5 MO 
(power off) 


Max. Short Circuit +500 mA max. 100 mA max. | +500 mA max. +25 mA max. 

Current (to +25V) (to ground) (to +25V) (to +25V) + 

Wave Shape +4% of pulse +5% of pulse 4 uS-3000 pF 2 ps-3000 pF 
(rise and fall time) Interval (max.) Interval (min.) 200 ns-20 pF 25 ns-20 pF 
Bit Rate 0-20 KHz 4 KHz normal | 20 KHz max. 


or — 2 us with 

Signal Characteristics D0V/ ‘th 
ps wit 

30V/us max. dV/dt ; 30V/us max. dV/dt Ci = 500 pF 


LOGIC PRODUCTS 


LINE RECEIVER 8116 
Dual Communications EIA/MIL Line Receiver with Hysteresis 
DESCRIPTION TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


The 8116 Dual Communications Line Re- 
ceiver provides receiving capability for data 
lines between Data Communication and 
Terminal Equipment. The device meets or 
exceeds the requirements of EIA Standard 
RS-232B and C, MIL-STD-188B and CCITT 
V24 and operates from a single 5 volt power 
supply. 


The receivers accept single (EIA) or double 
ended (MIL) inputs and are provided with an 
output strobing control. Both EIA and MIL 
input standards are accommodated. 


When using the EIA input terminal (with the 
Hysteresis terminal open), input voltage 
threshold levels are typically +2V and -2V 
with a guaranteed minimum Hysteresis of 
2.4V. By grounding the “Hysteresis” terminal, 
the EIA input voltage threshold levels may 
be shifted to typically +1.0V and +2.1V with 
a minimum guaranteed Hysteresis of 0.75V. 
(Note that when using the EIA inputs, the 
MIL inputs — both positive and negative — 
must be grounded. ) 


The MIL input voltage threshold levels are 
typically +0.6V and -0.6V with a minimum 
guaranteed Hysteresis of 0.7V. A MIL nega- 
tive terminal is provided on each receiver 
per specification MiIL-STD-188B to provide 
for common mode noise rejection. 


Each receiver includes a strobe input so that: 

a. A “1” on the strobe input allows data 
transfer. 

b. A“0” onthe strobe input holds teh output 
high. 


PIN CONFIGURATION 


TYPE DELAY 


nara 


(Total) 


ORDERING CODE 
COMMERCIAL RANGES 


PACKAGES 
Vec = 5V + 5%; Ta = 0°C to + 70°C 


Plastic DIP N8T16 a 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ; 


NOTE: 
A unit load (ul is 40 wA Iyy and - 1.6 mA 1). 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


HYST, STROBE 
(4) (3) 


MIL+ (5) 
EIA (6) 
MIL (1) 
MIL (8) 
EIA (9) 


MIL- (10) 


(11) (12) 
HYST. STROBE 


LOGIC PRODUCTS 


LINE RECEIVER 8116 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


RECOMMENDED OPERATING CONDITIONS 


apa [Min | Nom] 


[vin HiGHevel nputvotage ——SCSC~sSC“‘a|OCSSC~*dSC‘w ST 

vig LOW-ovel input vorage | ta Pid tw 

ix Input clamp eurent————SSCSCiSSSSCSC*dCCSCSC~‘“‘“‘“RSSC dl 

Clon HIGHevel output curent | 

[ior LOW:tveloutputeurent ————SSCdESC“‘;CS;*srOC~“‘SS;#C#*NSOC‘éSSCS 
a! Se 


T, Operating free-air temperature 


i 
© 
oO 

.= 
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LOGIC PRODUCTS 


LINE RECEIVER  BTt6 


DC ELECTRICAL CHARACTERISTICS (Over isconiniended operating free-air ieniperanire range, unless otherwise noted. ) 


[ BTte 
PARAMETER TEST CONDITIONS | UNIT 
ee ee ee 


VoH Output voltage (EIA) 7 ain, cea de AL te | | 
_ Hysteresis opens, 12 | Outputs EIA, MIL(+), EIA = 3.0V, MIL(+) = OV, 
: -800 pA | -MILi(-), STROBE MIL(-) = OV, STROBE = 2.0V 
Hysteresis open Outputs EIA; MIL(+) EIA = +1.2V, MiL(+) = OV, 
| -800 nA | MILi-), STROBE MIL(-) = OV, STROBE = 2.0V 


Hysteresis grounded8,10 Outputs | EIA, MIL(+), MIL(-),} EIA = +0.3V, MIL(+) =OV, MIL(-) =OV] 2.6 
-800 pA HYS, STROBE HYS = OV, STROBE = 2.0V 


Output voltage (MIL)8,11 Outputs MIL(+), MIL(-), MIL (+), -0.1 mA, MIL(-) = OV, 
~800 vA STROBE STROBE = 2.0V 


Output voltage (MIL)8,11 Outputs MIL(-+), MIL(-) MIL(+) = -0.9V, MIL(-) = OV _ 
-800 pA STROBE STROBE = 2.0V 7 


Output voltage (MIL)8,13 Outputs MILi+), MIL(-), MIL(+) = +0.35V, MIL(-) = OV, 
-800 yA STROBE STROBE = 2.0V 


Output voltage (STROBE)8 Outputs ~ EIA, MIL(+), EIA = 3.0V, MIL(+) = OV, 
-800 nA MIL(-), STROBE MIL(-)= OV, STROBE = 2.0V 


Output voltage (EIA) 


Hysteresis opend,12 Outputs EIA, MIL(+), EIA = +3.0V, MIL(+) = OV, 
9.6 mA MIL(-), STROBE MIL(-) = OV, STROBE = 2.0V 


Hysteresis open9,10 | Outputs EIA, MIL(+), EIA = -1.2V, MIL(+) = OV 
9.6 mA MIL(-), STROBE MIL(-) = OV, STROBE = 2.0V 


Hysteresis grounded, 12 Outputs | EIA, MIL(+), MILi-),| EIA =+3.0V, MIL(+) =OV, MIL(-) = OV, 
96 mA HYS, STROBE HYS = OV, STROBE = 2.0V 


Output voltage (MIL)9,13 Outputs MIL(+), MIL(-), MIL(+) = +0.1 mA, MIL(-) = OV, 
9.6 mA STROBE STROBE = 2.0V 


Output voltage (MIL) Outputs MIL(+), MIL(-), MIL(+) = +0.9V, MIL(-) = OV, 
9.6 mA STROBE STROBE = 2.0V 


Output voltage (MIL)9,11 Outputs MIL(+), MIL(-), MIL(+) = -0.35V, MIL(-) = OV, 
9.6 mA STROBE STROBE = 2.0V 


Input resistance (EIA) EIA, MIL(+), EIA = +25V, MIL(+) = OV, 
MIL(-) MIL(-) = OV 


Input resistance (MIL) EIA, MIL(+), EIA = OV, MIL(+) = £25V, 
MIL(-) MiL(-) = OV 


Power consumption EIA, MIL(+), EIA = 3.0V, MIL(+) = OV, 
(per receiver)17 MIL(-) MIL(-) = OV 


Output short circuit Outputs EIA, MIL(+), EIA = -3.0V, MIL(+) = OV, 
Current16,17 OV MIL(-) MIL(-) = OV, STROBE = 5.0V 


Propagation delay14,15 STROBE | STROBE = 5.0V 
Signal switching acceptance15 STROBE STROBE = 5.0V 


. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
. All measurements are taken with ground pin tied to zero volts. 

. Positive current is defined as into the terminal referenced. 

. Positive logic definition: “UP” Level = H, “DOWN” Level = L. 

. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings. 
. Manufacturer reserves the right to make design and process changes and improvements. 

. This test guarantees operation free of latch-up over the specified input voltage range. 

. Output source current is supplied through a resistor to ground. 

. Output sink current is supplied through a resistor to Vcc. 

10. Previous EIA Input: +3V (See hysteresis curve). 

11. Previous MIL input: +0.9V (See hysteresis curve). 

12. Previous EIA input: —3.0V (See hysteresis curve). 

13. Previous MIL input: —0.9V (See hysteresis curve). 

14. Reference AC Test Figures. 

15. This test guarantees transfer of signals of up to 20 kHz. Connect 1000 pF between the output terminal and ground. 
16. Each receiver to be tested separately. 

17. Voc = 5.25V. 


OOAONOOAGQNM — 
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LOGIC PRODUCTS 


LINE RECEIVER 


8116 


AC CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


PARAMETER TEST CONDITIONS 


Input resistance 
EIA EIA, MIL(+), EIA = +25V, MIL(+) = 0.0V, 
( ’ 


MIL(- MIL(-) = 0.0V 


MIL EIA, MIL(+) EIA = 0.0V, MIL(+) = +25V, 
MIL(-) MIL(-) = 0.0V 


Propagation delay Strobe Strobe = 5.00V 
Signal switching acceptance Strobe Strobe = 5.00V 


NOTE: 
This test guarantees transfer of signals of up to 20 kHz. Correct 1000 pF between the output terminal and ground. 


HYSTERESIS CURVES 
OEIA-“HYSTERESIS” OPEN EIA-“HYSTERESIS” GROUNDED 


Vout 


GUARANTEED HYSTERESIS fate 


OV +1.0V +1.7V +2.1V 
MIL-HYSTERESIS 


Vout 


| HYSTERESIS | 
TYPICAL HYSTERESIS 


-0.9V -0.6V -0.35V ov +0.35V +0.6V +0.9V 
Vin is referenced to the MIL(-) input terminal 


AC TEST FIGURES AND WAVEFORMS 


+3V 


AC TEST FIGURE SIGNAL SWITCHING ACCEPTANCE 


+5.0V OUTPUT 


INPUTS | 
O 


+3 te=te= 20ns 
P.W. = 1ms 


NOTE: 
PRR = Pulse repetition rate. 


PRR= 20kHz, 
50% DUTY CYCLE 


5-21 


Ie 


LOGIC PRODUCTS 


LINE RECEIVER a B16 


TYPICAL APPLICATIONS 


HIGH DIFFERENTIAL NOISE HIGH COMMON MODE NOISE 
IMMUNITY (EIA + INPUT) IMMUNITY (MIL + INPUT) 


1/2(8T15 
1/2(8T15) 1/2(8T16) (er"5) 1/2(8T16) 


SINE TO SQUARE WAVE 
CONVERTER 


INPUT OPEN OR isais “LI 
INPUT SHORTED OR 
Lobia ieee ov 
HYSTERESIS 
1/2(8T16) 1/2(8T16) 


AC COUPLED OPERATIONS 


+6V . a ae ae 
a 
~6V 1/2(8T16) 1/2(8T16) 
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LOGIC PRODUCTS 


MULTIVIBRATOR 


8120 


FEATURES 

e Differential Input 
Threshold = +4 mV 

e Pulse Position Error = 
Typically <3 ns 

e Max. Input Frequency = 
8 MHz 

e Triggers on Positive 
and/or Transitions 


APPLICATIONS 

e Disc, Tape and Drum 
Readers 

¢ Digital Communications 
Receivers 

e Signal Conditioners 

e Transition Detectors 


DESCRIPTION 


The Bidirectional One Shot is intended for ap- 
plications where high speed low level signal 
processing is required. 


The 8T20 is a Monolithic Building Block, con- 
sisting of a high speed analog comparator, di- 
gital control circuitry, and a precision monosta- 
ble multivibrator. The differential input 
threshold voltage is between +4 mV with re- 
spect to the input reference level which may 
range from —3.2V to +4.2V. For input frequen- 


PIN CONFIGURATION 


ORDERING CODE 


ante TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


Plastic DIP N8T20N 


Bidirectional One-Shot 


COMMERCIAL RANGES 
Voc = 5V + 5%; Ta = 0°C to + 70°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE: 
A unit load (ul) is 40 nA Iyy and - 1.6 mA |). 


cies up to 8 MHz, the device may be con- 
ditioned to act as a frequency doubler since it 
can trigger on both positive and negative input 
transitions. 


Timing pins permit using this device in a variety 
of applications where external control over 
pulse width is desirable. Pulse width (ty) is 
defined by the relationship ty = C,Ry Loge 2. 
Pulse width stability is internally compensated 
and virtually independent of temperature and 


LOGIC SYMBOL 


Vee = Pin 4 
GND = Pin 8 


1 
a 


Vcc variations, thus only limited by the accu- 
racy of external timing components. 


OS TE ELSE MSS 
tt TE ete 
LSAT 


~) 


An internal resistive divider is avalaicon the —— === 


chip to provide a voltage of 1.4V (typ.). This 
output can be connected directly to either of the 
comparator inputs as a reference voltage when 
interfacing with TTL outputs. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


MULTIVIBRATOR 


LOGIC DIAGRAM 


INTERNALLY 
CONNECTED TO 


*¥ice RING POSITIVE 


9kO | )o , O 2 


? EDGE CONTROL 


VREF 7 


DD: 
oe > 


‘4 NEGATIVE 
Vee = (4) (-S5V + 5%) EDGE CONTROL 
Voc = (16) (+5V + 5%) 
GND = (8) 
{  ) = Denotes Pin Numbers 
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Vec 
() 


~o TE EXTERNAL 
| COMPONENTS 


es 


1 


10 


O 
mR 


(ACTIVE HIGH) 


8120 


LOGIC PRODUCTS 


MULTIVIBRATOR 8120 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 
PARAMETER 


8T 
7.0 


VIH HIGH-level input voltage 
Vit LOW-level input voltage 
NK Input clamp current 


IOH H!IGH-level output Current 
IOL LOW-level output current 


TA Operating free-air temperature 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


PARAMETER TEST CONDITIONS' UNIT a 


HIGH-level output voltage 


LOW-level output voltage Vcc = MIN, lol = 16 mA 
H!GH-level input current Voc = MAX, Vi = 4.5 V 
LOW-level input Current Voc = MAX, Vi = 0.4V PEC, NEC 
Low level input current Vcc = MAX, Vi = 0.4V mR 


Short-circuit output current? Vcc = MAX 
Supply current (total) Voc = 5.25V 
Supply current (total) Voc = 5.25V 


IB Input Bias Currents 
los Input Offset Current 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. logis tested with Voy7 = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 

. The differential input threshold voltage (V7) is defined as the maximum DC voltage from the reference level necessary to trigger the one-shot. 

. Refer to Figure 5. 

. Common mode voltages that are confined within the dynamic range as specified will not cause false triggering of the one-shot. 


aOnh 
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LOGIC PRODUCTS 


MULTIVIBRATOR | -gt20 


AC CHARACTERISTICS Ta = 25°C, Vcc = 5.0V, Vee = -5.0V 


LIMITS 
16 


Output Frequency Fig. 1, fin = 8 MHz 
Propagation Delay 


Input to Q, Q Fig. 2 
Input to A, A Fig. 4 
MR to Q, Q 


Pin 7 tied to Pin 6 
Rx = 10K, Cx = Open 
Rx = 10K, Cx = 100 pF 


Reference Voltage (VREF) 
Output Pulse Width, Fig. 1 
Output Pulse Width, Fig. 3 
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LOGIC PRODUCTS 


MULTIVIBRATOR 


8120 


AC TEST CIRCUITS 


PULSE 
GENERATOR 


t—> 


MINIMUM OUTPUT PULSE WIDTH (Cx2 = OPEN) 


INPUT 2.6V +Vcc OUTPUTS 

O O O 9 Con ee re 
7 
| 2.6V | 
| ] | 

10k Cx 

erin | | San | 
| ne 5k | 
| | 
| CL = 30pf | 
| | 
| = | 
5 comes canis) Gata sei imum enn pe | 
Ce ea or 
| | 
E 

INPUT PULSE: 

PULSE IN 


F = 8BMHz/50% DUTY CYCLE 


tp = ty = 10ns 


C. INCLUDES PROBE AND JIG 


CAPACITANCE 


pa = te 

90% 90% | praiaiee 
0, 10, 

PULSE IN (5) 22 _ - 200mV 


Q(11) 


PULSE 
GENERATOR 


ac 


PW 


Figure 1 


PROPAGATION DELAY (INPUT TO Q, Q OUTPUTS) 


INPUT 2.6V +Vec OUTPUTS 
C) C) C) 


Or 


4.50 
INSIE > 5, 
4 


CL = 30pf 


LOAD 


(CIRCUIT 1 = 


Figure 2 


SAME AS LOAD 
CIRCUIT 1 


PULSE IN 
F=8MH2z/50% DUTY CYCLE 
tr = te = 10ns 


C_ INCLUDES PROBE AND JIG 
CAPACITANCE 


+200mV 


—-200mV 
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LOGIC PRODUCTS 


MULTIVIBRATOR 


_ 8T20 


AC TEST CIRCUITS (Cont'd) 


PULSE 
GENERATOR 


PULSE 
GENERATOR 


PULSE 
GENERATOR 


t 


PULSE IN (5)! 
tPLH 


A (9) 


A (1) 
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PROPAGATION DELAY (MR TO Q, Q) 


INPUT 2.6V 
O O 


+Vcc 
©) 


OUTPUTS 
0 0 


CIRCUIT 1| 


| 
IN916 ! 
7 | 

| 

| 

| 


CL = 30pf 


SAME AS LOAD 
CIRCUIT 1 


L 
INPUT PULSE: 
PULSE IN 


F = 200 KHz (50% DUTY CYCLE) 
t,t, = 10ns 
C, INCLUDES PROBE AND JIG CAPACITANCE 


+ 200V 


- 200V 
3V 


OV 


Figure 3 


PROPAGATION DELAY (INPUT TO A, A OUTPUT) 


INPUT 2.6V 
O O 


+Vcc 
O 


OUTPUTS 
O O 


CL = 30pf 


LOAD 


SAME AS LOAD | 
| CIRCUIT 1 | 


eee | 


INPUT PULSE: 

PULSE IN 

F=8MHz/50% DUTY CYCLE 
tr = te = 10ns 


C. INCLUDES PROBE AND JIG 
CAPACITANCE 


+200mV 


~ 200mV 


Figure 4 


LOGIC PRODUCTS 


MULTIVIBRATOR | 8120 


INPUT BIAS CURRENT TEST CIRCUIT INPUT/OUTPUT WAVEFORMS 


Figure 5 Figure 6 
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LOGIC PRODUCTS 


MULTIVIBRATOR © 


DESCRIPTION 


The 8722 is a direct pin-for pin replacement 
for the 9601 retriggerable one-shot. Trigger- 


ing can be performed on either the leading © 
or falling edge of the input signal through 


selection of the proper input terminal. 


The inputs are level-sensitive making trig- 
gering independent of signal transition 
times. Output pulse width is determined 
by external timing components (Rx and Cx) 
with each trigger pulse initiating a complete 
new timing cycle. 


For those applications where a dual retrig- 
gerable one-shot is required the Signetics 
9602 should be considered. 


PIN CONFIGURATION 


* PINS FOR EXTERNAL TIMING COMPO- 
NENTS 
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Retriggerable One Shot 


— TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 
DELAY (Total) 


ORDERING CODE 


Plastic DIP 


COMMERCIAL RANGES 
Vec = 5V + 5%; Ta = 0°C to + 70°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINS] ~—=SC*ESCRIPTION | oT 
Ty 
1 - Y 


NOTE: 
A unit load (ul) is 40 wA Iyy and - 1.6 mA I. 


FUNCTION TABLE 
PIN NUMBER 


LOGIC SYMBOL 


Voc = (14) 

GND = (7) 

{ ) = Denotes 
Pin Numbers 


+ External Components 


Voc = Pin 14 
| GND = Pin 7 


LOGIC PRODUCTS 


MULTIVIBRATOR 8122 


ABSOLUTE MAXIMUM RATINGS Over operating free-air temperature range unless otherwise noted). 


PARAMETER UNIT 
7.0 


vec Supywiege—SSC~=“~*~*~“—*~*~iSC“‘C TOC 
v 
v 
TA Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
V 


io] 


[ion HIGHewl outputeurent’ dT 
ioe LOwrievel output current Si SS 
[Ta Operating tee-sirtemperatwre «dtd 


n 

oO 

pare | (Oa) 
SIS/S/a/S(S ly 
roe) NO Ala 


DC CHARACTERISTICS Over recommended operating free-air temperature range, unless otherwise noted). 


8T22 
PARAMETER TEST CONDITIONS! 


V 
V 


1.9 


j 
— 
on 


2 


pay 


1H 

IL 

IK 
H 
L 
S 
CC 
E 


© 
iN 


{ I 
ye) oe io : : 


I 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. Iogis tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 


HIGH-level input current Vcc = MAX, V| = 4.5V 


NO 
on 
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LOGIC PRODUCTS 


MULTIVIBRATOR 


8122 


OPERATION RULES 


Vec PIN 13 


Cx 


{EOP IN 11 


R < 0.6 Rx (MAX) 


Veco O— A OPIN 13 


104 


Ry = 50kD 


OUTPUT PULSE WIDTH ns 


1 10 


CxTIMING CAPACITANCE pF 


Typical output pulse width versus timing resistance and capacitance for 


Cx < 103 pF is shown in the above graph. 
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1. An external resistor (Rx) and external capacitor (Cx) are required 


2. The value of Rx may vary from 5.0 to 50 kQ) (0 to 75°). 
3. Cx may vary from 0 to any necessary value available. If, however, 


4. If electrolytic capacitors are to be used, the following configura- 


‘as shown in the Logic Diagram. 


the capacitor has leakages approaching 3.0 nA or if stray capaci- 
tance from either terminal to ground is more than 50 pF, the timing 
equations may not represent the pulse width obtained. 


tions are recommended: 

A. For use with low leakage electrolytic capacitors. 
The normal RC configuration can be used predictably only if 
the forward capacitor leakage at 5.0 volts is less than 3uA, and 
the inverse capacitor leakage at 1.0 volt is less than 5 wA over 
the operational temperature range, and Rule 3 above is satisfied. 

B. Use with high inverse leakage current electrolytic capacitors. 
The diode in this configuration prevents high inverse leakage 
currents through the capacitor by preventing an inverse 
voltage across the capacitor. 


t = 0.3 RCx 
The output pulse with (t) is defined as follows: 


t = 0.32 RxCx [ +2 Where Rx is in kQ,, Cx is in 


Rx | pF, t is in ns; for Cx < 103 pF. 


AR AU OE PT CTR ENR RNP MENS MEY HEBER MRO ITT PE RLSM ERO AE AEST ROLE 


LOGIC PRODUCTS 


MULTIVIBRATOR 8122 


AC CHARACTERISTICS Ta = 28°C, Vcc = 5.0V 


PARAMETER TEST CONDITIONS 


ener seen = appt overoramunvensenet armecmenemennnie st: netentt anna etn RENIN RER wee ee EE AARNE RR 


Propagation Delay 


Negative Trigger Input Rx = 5.0 kO, Cx =0 
to True Output (tp, ,) Ci = 15 pF 
Negative Trigger Input Rx = 5.0 kf, Cx =0 
to False Output (tp) Ci = 15 pF 
Min. True Output Pulse Width Rx = 5.0 kM, Cx =0 
CL = 15 pF 

Pulse Width Variation Rx = 10 kQ, Cx = 1000 pF 

Timing Resistor 

Cstray— Maximum allowable P13 to Ground 
wiring capacitance 

NOTES: 


1. Positive current is defined as into the pin referenced. 
2. Unless otherwise note, 10 kQ resistor placed between Pin 13 and Vcc (R,). 


AC TEST FIGURE AND WAVEFORMS 
TRIGGER INPUT/OUTPUT AND PULSE WIDTH 


WAVEFORM A. 


Vin 
(A; AND A2)""* /—40ns 


(TRUE) Vout 


0 Vour (COMPLEMENT) Vout 


CL = 15pf 


~ PULSE | 
GENERATOR 


500 


O Vout 
L CL = 15pf WAVEFORM B. 


— == VIN 
(B, AND Bo) 


(TRUE) Vout 
(COMPLEMENT) Vout 


NOTES: 

1. Pulse Generator has the following characteristics: tp = tp = 10ns (10% to 90%) 
AMP. = 3V. 

2. C,_ includes probe and jig capacitance. 

3. For toy py, tppy and tw (min.) RX = 5k + 1%, CX = OPEN, PRR = 1MHz. 

4 


. For Atpw: AX = 10kN + 1%, CX = 1000pf + 1%, PRR = 200KHz. 
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LOGIC PRODUCTS 


LINE RECEIVER 


8124 


FEATURES 

e Built-in input threshold 
hysteresis” 

e High speed: tpHi = teLH 
= 20 ns (typical) 

@ Each channel can be 
strobed independently 

e Fanout of ten (10) with 
standard TTL integrated 
circuits 

e Input gating is included 
with each line receiver 
for increased application 
flexibility 

¢ Operation from a single 
+5V Power Supply 


“Hysteresis is defined as the difference 
between the input thresholds for the “1” 
and “0” output states. Hysteresis is spe- 
cified at 0.4V typically and 0.2V minimum 
over the operating temperature range. 


DESCRIPTION 


The 8T24 is a Triple Line Receiver designed 
specifically to meet the IBM System (360, 
System/370 I/O Interface Specification |IBM 
Specification GA 22-6974-0]). Each receiver 
incorporates hysteresis to provide high 
noise immunity and high input impedance 
to minimize loading on the driver circuit. 


An input voltage of 1.7 volts or more is inter- 
preted as a logical one; an input of 0.70 volts 


PIN CONFIGURATION 
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Triple Line Receiver with Hysteresis 


f 


NOTE: 
A unit load (ul) is 40 uA I,4 and - 1.6 mA I. 


or less is interpreted as a logical zero as is 
an open circuited input. 


The receiver input (R} of the 8T24 will not be 
damaged by a DC input of +7.0 volts with 
power on or by a DC input of +6.0 volts with 
power off in the receiver. The 8124 will also 
withstand an input of -0.15V with power on 
or off. 


LOGIC SYMBOL 


GND = Pin 8 


TYPICAL PROPAGATION 
TYPE DELAY 
Se ae 


TYPICAL SUPPLY CURRENT 
(Total) 


COMMERCIAL RANGES 
_Vec = 5V + 5%; Ta = 0°C to + 70°C 


The 8724 is fully compatible with TTL and 
DTL systems and operates from a single 
5 volt power supply. 


LOGIC SYMBOL (IEEE/IEC) 


LOGIC PRODUCTS 


LINE RECEIVER 8124 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


RECOMMENDED OPERATING CONDITIONS 


Vec Supply voltage 5.0 | 625 | V | 
ViH HIGH-level input voltage = eS aaa 
[vu ___LOW-ievelinputvolage Tt | TCT dT 
Pik ___inputclampeurent TCP STC STA 
Flos ___HiGH-ievel output current S| SSSSC*d|~SSSSCSC~dCSCSC OT CdTS A Cd 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


PARAMETER TEST CONDITIONS! 


i Input LOW vottage [Guaranteed input LOW threshold vottage [|__| 0 


| Veo=MAXVi=45v,PinsS,AB | | 40 | A 
HH HIGH-level input current 


Ne LOW-level input current Voc = MAX, Vi = 0.4V 
los Short-circuit output current2 Voc = MAX | -s0 | -100 | ma | 
lec Supply current (total) Vcc = 5.25V Po 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. logistested with Voy7 = +0.5V and Vcc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 
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LOGIC PRODUCTS 


LINE RECEIVER | 8124 


. Hysteresis is defined as the voltage diffe- SWITCHING CHARACTERISTICS Vcc =5.0V and Ta = 25°C 


ence between the R input level at which the 
tput begins t f “O” to “1” stat 

and the iecclal went saat eine ts fs | a | 8B | min | Typ | Max | UNITS 

a A 

pasv [ov] w fo2]{ os] | v | 


woh, 


PARAMETER 


(PHL a 


[teow 


AC TEST CIRCUIT AND WAVEFORMS 


Input Pulse: 
Amplitude = 2.6V 
MONITOR Pulse width = 200nS 
INPUT PULSE (50% Duty Cycle) 
tr = tf = 5nS (10% to 90%) 


PULSE 
GENERATOR 


NY On Bb Ww 


ll 


"3 Receivers in the package. 
Test each Receiver using switch 
positions as shown in Table 1. 


TABLE 1 
RECEIVER NO. POSITION 


Receiver 1 1 1 
Receiver 2 2 2 
Receiver 3 3 3 


verity in each of three (3) position of S; (Figure 1) that the following occurs per 
gure 2. 


1. V1 and V2 must be between 0.7V minimum and 1.7 maximum. 
CURVE TRACER 2. Hysteresis = V1 — V2 


TEK. 575 


R INPUT 
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LOGIC PRODUCTS 


BUS TRANSCEIVERS 


8T26A, 28 


High speed Schottky 
quad transceivers 
e 48mA LOW:‘state drive 
200,,A bus loading 
ideal for: 
Half-duplex data 
transmission 
Memory interface 
buffers 
Data routing in bus 
oriented systems 
High current drivers 
MOS/CMOS-to-TTL 
interface 
DESCRIPTION 


The 8T26A/28 consists of four pairs of 
3-state logic elements configured as quad 
bus drivers/receivers, along with separate 
buffered receiver enable and driver enable 
lines. This single IC quad transceiver de- 
sign distinguishes the 8T26A/28 from con- 
ventional multi-IC implementations. In 
addition, the 8T26/28’s ultra high speed 
while driving heavy bus capacitance 
(300pF) makes these devices particularly 


PIN CONFIGURATION 


3-State Quad Bus Transceiver 


10ns 


PACKAGES 
N8T26AN~ @ 


Sone TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


COMMERCIAL RANGES 
Voc = 5V + 5%; Ta = 0°C to + 70°C 


N8T28N 


67mA 


MILITARY RANGES 
Voc = 5V + 10%; Ta = — 55°C to + 125°C 


° S8T28F 


DESCRIPTION 


In 
D/E, R/E 


Dout 


Output 


NOTE 
A unit load (Sul) is 504A Iy4 and -2.0MA |). 


Suitable for memory systems and bidirec- 
tional data buses. 


Both the driver and receiver gates have 
3-State outputs and low-current PNP in- 


LOGIC SYMBOL 


Voc = Pin 16 
GND= Pin 8 


Voc = Pin 16 
GND=Pin 8 


puts. 3-State outputs provide the high 
switching speeds of totem-pole TTL cir- 
cuits while offering the bus capability of 
open collector gates. PNP inputs reduce 
input loading to 200xnA maximum. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


BUS TRANSCEIVERS — BT26A, 28 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


San RARER TE ae ee ee a 
a a 
[er vos pie naapa MRR ona | ~=05t eg | =asie ses |v 
i ooea earings [=e [oie |e 


RECOMMENDED OPERATING CONDITIONS 


Veco Supply Voltage 
Viq _ HIGH-level input voltage _ 
Vit LOW-level input voltage 


Input clamp current 


HIGH-level output current 


lo. LOW-level output current 


Ta Operating free-air temperature 
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LOGIC PRODUCTS 


BUS TRANSCEIVERS 8T26A, 28 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 


PARAMETER 


V Input HIGH voltage 

V Input LOW voltage Guaranteed input LOW threshold voltage 
V Input clamp diode voltage Voc=MIN, I), = — 18MA 

V Input breakdown voitage Voc = MAX, |,= 1MA 

V 

V 


1H 
IL 
IK 
BD 
HIGH-level output voltage, lon = — 10mA 
OH Vec= MIN 
OH 
OL 
OL 


TEST CONDITIONS' 


2 lo, = 48mMA 
Vv LOW level output voltage, Voo = MIN 
Driver outputs lo, =32mA 
: lop = 20MA 
V LOW-level output voltage, Voo = MIN 
Receiver outputs lo, = 12MA 


Off-state output current, = _ 
lozH  HIGH-level voltage applied Voc = MAX, Vo= 2.4V 


HIGH-level output voltage, Voc= MIN, lon = — 100nA 
Receiver outputs Voc = 5.0V, loy = — 100nA 


Off-state output current, _ _ 
loze LOW-level voltage applied Voc = MAX, Vo= 0.5V 


od 

nN 

on 
wo 
ro) 


NH - i 
commvnen [eee | tet tate 
C 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. : 

2. Iog is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


AC ELECTRICAL CHARACTERISTICS 1T,#=25°c, vog = 5.0V 


PARAMETER 


tpH, Propagation delay, Doyyz to Roy 
tpH_. Propagation delay, Diy to Dour 


tp_y Propagation delay, Doyz to Royt 


tpLy Propagation delay, Diy to Doyr C, = 300pF 
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LOGIC PRODUCTS 


BUS TRANSCEIVERS 8126A, 28 


TEST CIRCUITS AND WAVEFORMS 


DISABLE AND ENABLE TIME 
RECEIVE ENABLE TO RECEIVE OUTPUT 


8T26A 


2400 


5K 
(PROBE) 


Input pulse: 

ty = t¢= Sns (10% to 90%) 
freq = 5MHz (50% duty cycle) 
Amplitude = 2.6V 


PULSE 
GENERATOR 


PROPAGATION DELAY 
Dour TO Rout 


8T26A 


2.6V 


PULSE 920 
GENERATOR 


1.3K 
30pF Input pulse: 


tr = t= 5ns (10% to 90%) 
freq = 10MHz (50% duty cycle) 
Amplitude = 2.6V 


8T28 


5-40 


LOGIC PRODUCTS 


BUS TRANSCEIVERS 


8T26A, 28 


TEST CIRCUITS AND WAVEFORMS (Continued) 


DISABLE AND ENABLE TIME 
DATA ENABLE TO DATA OUTPUT 


1.5V 1.5V 
IN : 
tpZL —e} 1 _~| 1 tpLz 
our ; \ tt 
1.5V ; | 
: 10% 
Input pulse: 


tp=te= 5ns (10% to 90%) 
freq = 5SMHz (50% duty cycle) 
Amplitude = 2.6V 


PROPAGATION DELAY 
Din TO Dour 
2.6V 
300 
\ GENERATOR 
300pF 2 2600 


8T26A 


1.5V 1.5V 
tPLH (PHL 
1.5V 1.5V 
input pulse: 


tp= ty= 5ns (10% to 90%) 
freq = 10MHz (50% duty cycle) 
Amplitude= 2.6V 
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LOGIC PRODUCTS 


BUS TRANSCEIVERS gg T26 A. 28° 


TYPICAL APPLICATION 


BIDIRECTIONAL MOS 
CMOS to TTL Interface 


-———— TTL BUS IN 


BIDIRECTIONAL 


CMOS LOGIC MOS BUS 


OR MOS 
MICROPROCESSOR 


TTL BUS OUT 


CONTROL 


TYPICAL APPLICATION 


BIDIRECTIONAL DATA BUS 


OTHER 8T26s 
OR BUS ORIENTED 
CIRCUITS 


Control lines may be tied together, such that Logical ''0"'=active Logical ‘'1''=active 
logical ‘'1" transmit, logical '‘0" receive. Logical 11" = Hi-z Logical ‘'0” = Hi-z 
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LOGIC PRODUCT 


DESCRIPTION 


The 8T37 is a hex bus receiver with hysteresis 
organized as two triple receivers with sep- 
arate disable lines for each group. Typically 
the devices may be used in bus organized 
data transmission systems interconnected 
by terminated lines. The low input current 
requirement allows several drivers and re- 
ceivers to communicate over a common bus 
in “party line” fashion. A power-up or power- 
down sequence of the receiver will not affect 
the bus. Built in hysteresis provides maxi- 
mum noise immunity and makes the 8137 
also an ideal Schmitt trigger in those appli- 
cations where the non-linear input charac- 
teristics of standard TTL are undesirable. 


Low input current requirements make the 
nex-inverter inputs compatible with MOS/ 
CMOS in addition to DTL/TTL. All inputs 
have clamping diodes to simplify systems 
design. The receiver outputs as well as the 
disable inputs are TTL/DTL compatible. 


PIN CONFIGURATION 


Hex Bus Receiver with Hysteresis — Schmitt Trigger 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT : 
DELAY (Total) 


neva7_ | tons 


ORDERING CODE 
COMMERCIAL RANGES 


Plastic DIP N8T37N 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[_pns | —=éDESCRIPTION «| aT 


NOTE: 
A unit load (ul) is 40 vA hie and - 1.6 mA lie: 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


DISABLE 


Vec = Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 


BUSRECEIVER oo oe Se 8187 


ABSOLUTE MAXIMUM RATINGS Over operating free-air temperature range unless otherwise noted). 


eT 
°C 


VOUT Voltage applied to output in HIGH output state = 0.50 4° Vice a Saaae 
TA Operating free-air temperature range O0to70 a aa 


RECOMMENDED OPERATING CONDITIONS 


HIGH-level input voltage, Receiver 1.8 
Disable 2.0 


Disable 
[ix Input clamp eurrent 
[ion __HiGH-ievel outputeurent ———SSSC*dCSCSCSC‘~* 
Pox LOW-evel outputcurrent ———SSC«dSSSCSC~* 
[Ta Operating freeairtemperature | 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


TEST CONDITIONS: | 
8 2.5 
V 
0 a 
1 
V 
ae eZ 


PARAMETER 


[vie _lnput camp diode votage | —veo= MIN m= ema <4 it | 
[vor LOwelvel ouput votege | Veo =MIN.toc=1ema_—- f+ SSS | vd 
Trecever [> 


Receiver 1. 
VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 
Disable 2: 
. ; Receiver 1 
VIL Input LOW voltage Guaranteed input LOW threshold voltage 
Disable 
2. 


Voc = MAX 


Hi HIGH-level input current VIN = 2.4V 


[Disavie | 0 aa 
Potters | wo 


Ne LOW-level input current 
los Short-circuit output Current2 . Voc = MAX fo S18 mate) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. logis tested with Voy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 
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LOGIC PRODUCTS 


BUS RECEIVER 8137 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5.0V 


reer | renin a 
Propagation Delays 
Receiver tpyy. 
teLH 
Disable — tpyy, 
teLH 


+5.0V 
sa ial DISABLE ———__— 
"RECEIVER INPUT 1.5V 1.5V 
INPUT 37 | | | 
RECEIVER —<— 
Pe alae INPUT 2.3V 1.3V 
CL = 15pF (NOTE 2) OUTPUT 
(NOTE 1) 


NOTES: 
1. Including probe and jib capacitance 
2. All diodes are 1N3064 
3. Pulse generator characteristics P.A. = 3.5V TYPICAL APPLICATION 
Zout = 500 
Par = 1MH, 
t, = ty < 10 ns (10% to 90%) 
Duty Cycle = 50% 
4. When testing receiver, Disable = 0; when testing 
disable, Receiver = 0. 


*TO BE ANNOUNCED 


EACH TERMINATOR IS 120 OHMS THE VENINS 
EQUIVALENT CIRCUIT. USING FLAT RIBBON A 
MAXIMUM REASONABLE LENGTH IS 50 FT. 
FROM WHICH THE COMBINED LENGTH OF ALL 
TAPS OR STUBS SHOULD BE SUBTRACTED. 
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ler} 


oe eee 


Quad Bus Transceiver (Open Collector) 


DESCRIPTION | TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The 8738 is a quad bus transceiver with a DELAY (Total) | 
common two input disable contro! for the N8T38 19 ns (tPHL) | 


drivers, Open collector driver outputs to- 
gether with low input requirements for the 
receivers offer extreme versatility in low cost 
bus organized systems. 


Busses may be terminated atbothendssuch ORDERING CODE 
COMMERCIAL RANGES 


that up to 100 driver/receiver pairs can utilize 
a common data bus. The receiver incorpor- PACKAGES Vier Sy ce eure eceun a iese 
ates hysteresis to p.ovide maximum noise . 1 —. 
Plastic DIP N8T38N 
In those applications where only Sus receiver 
are required the 81380 quad tus receiver INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


immunity. In addition the receiver does not 
load the bus when Vcc = 0. 
should be considered. 


23 ns (tPLH) 


BUS 


NOTE: 
A unit load (ul) is 40 wA I and - 1.6 mA ly. 


FUNCTION TABLE 


RECEIVE 
RECEIVE 
DRIVE 
DRIVE 


Cc SYMBOL 


PIN CONFIGURATION 


LOG! 


DISABLE : 


Voc = Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 


BUS TRANSCEIVER 8138 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


Vcc Supply voltage 
VIN 


Voltage applied to output in HIGH output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


[Wes Suppvvolage———SSSCSCS~S Sas i s*dCt 

[vn ___iGH-ovelinpsivelage Dabo ——=«dt=SCi dS 

[vn ___HiGHAevelinputvotage. Recover «dt @ «dt SC*d 

[vu Lowevelinputvetage, Disable Sit SSSCidSSSSC*” 

[vu __bOWevetnputvotage,Recever «| a SiS 

Cin otampeurent———SSSCSC~SCSC‘“‘“CCC*YSOOCC“(#*‘LNC$ Sd 
; aaa 


ion HIGH+-evel ouput curent Racsver 
[ios LOWovelouputcuren. Diver =i 
Tio: LOW eve ouputcurent Recover «if 
[Ta Operaing ee-artonperaue +t i —*d 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


PARAMETER TEST CONDITIONS! 
Receiver 
Input HIGH voltage Guaranteed input HIGH threshold voltage abl 
. isable 


V 
V Input LOW volt G teed input LOW threshold volt lcci : V 
npu VO age Uaranteeda inpu resno voitage 
° [oisabie | | 08 _| 


1H 
IL 
ViK Input clamp diode voltage Vcc = MIN, lik =- 12 mA ae saad bs) 
VoH HIGH-level output voltage Vcc = MIN, lon = -5.2 mA a ee a ae 
OL V 


lo. = 50 mA 
V LOW-level output voltage Vcc = MIN 


aa 
7 
eee fe] 
a 
ae 
ae 


HH HIGH-level input current 


VIN = 2.4V 

Hie LOW-level input current 

los. Short-circuit output current2 Vcc = MAX 
lec Supply current (total) Vcc = 5.25V Ff 60 | mA 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. log is tested with Voyy = +0.5V and Voog= Voc MAX 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 
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LOGIC PRODUCTS 


BUS TRANSCEIVER | a —- 8T38 


AC ELECTRICAL CHARACTERISTICS (Ta = +25°C, Vcc = 5.0V! 


PARAMETER TEST CONDITIONS 


Propagation Delay 


tPHL Disable Bus | Load 2 

Vin = OV to 3V 
tPLH Disable to Bus Measured from 

Vin = 1.5V to Vbus = 1.5V- 
tPHL Driver to Bus 
tPLH Driver to Bus 
tPHL Bus to Receiver 
Load 1 Waveform 1 

tPLH Bus to Receiver 


SWITCHING PARAMETERS MEASUREMENT INFORMATION 
| | WAVEFORM 1 . LOAD CIRCUITS 


Vcc 


3V —— — — 
2.3V 1.3V RL = 3902 912 
ov 
tPHL 


= tPLH FROM OUTPUT TEST FROM OUTPUT TEST 
UNDER TEST POINT UNDER TEST POINT 
1.6V CL = 15pF 200 ia = 50pF 


LOAD 1 LOAD 2 


it-—) 
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LOGIC PRODUCTS 


"HEX BUFFERS/INVERTERS 


~—=6BT95, 96, 97, 98 
High Speed Hex 3-State Buffers 
DESCRIPTION High Speed Hex 3-State Inverters 


Each of the 3-state bus interface elements 
described herein has low current PNP 
inputs and is designed with Schottky TTL 
technology for ultra high speed. The 
devices are used to convert TTL/DTL or 
MOS/CMOS to 3-state TTL bus levels. For 
maximum systems flexibility, the 8T95 
and 8T97 do so without logic inversion, 
whereas the 8T96 and 8798 provide the 
logical compiement of the input. The 8T95 
and 8196 feature a common control line 
for all six devices, whereas the 8197 and 
8T98 have control lines for four devices 
from one input and two from another 
input. 


FUNCTION TABLE—8T95 


INPUTS OUTPUT 
Se eee ee 
L 
H 
X 
X 


L = LOW voltage level 

H = HIGH voltage level 

X = Don't care 

(2) = HIGH impedance (off) state 


FUNCTION TABLE—8T96 


INPUTS OUTPUT 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ee = 
Se 
= 
eee a EE CL 


COMMERCIAL RANGES 
Voc = 5V 5%; Tg =0°C to + 70°C 


N8T9SN 


MILITARY RANGES 
Voc = 5V + 10%; T, = — 55°C to + 125°C 
iii. Nias 
eo S8T95F ° S8T98F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE 
A unit load (Sul) is 50A Iyy and — 2.0MA Ij. 


FUNCTION TABLE—8T97 FUNCTION TABLE—8T98 


INPUTS OuTPUT | 


ee ee ae ae 
L L H 
L H L 
H X (2) 
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LOGIC PRODUCTS 


HEX BUFFERS/INVERTERS . 8195, 96, 97, 98 


~LOGIC SYMBOL 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Vin 
L 


Ta Operating free-air temperature range 


. . 
‘ « 
. 
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LOGIC PRODUCTS 


HEX BUFFERS/INVERTERS ——s-« BT 95, 96, 97, 98 


RECOMMENDED OPERATING CONDITIONS TEST CIRCUIT 


8T 
PARAMETER 
Voc Supply voltage 475 


Cc 


<|j<|<|<j<}] 2 
= = 


h  8T95/06/ 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 


fe) 

fe) 

| 
| ++ 
oO;o 
co} oo 


NH Input clamp current 
lon HIGH-level output current 


lot LOW-level output current Mil 


2‘ 
input Characteristics 


PA=3V, = IMWz ty= tes 106n8 (10% to 90%) 
©, inciuaas probe and jig capacitance. 


Ta Operating free-air temperature 


NOTE 
Vit = +0.7V for S8T only. 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 


8795/97 


bed 
| 08 | 


PARAMETER TEST CONDITIONS’ 


Vin Input HIGH voltage 

Vin Input LOW voltage 

Vik Input clamp diode voltage 
Vgp ‘Input breakdown voltage 


Guaranteed input HIGH threshold voltage 
Guaranteed input LOW threshold voltage 
Voc= MIN, l= —12mA 
Voc = MAX, |) = 1A 
Voc= MIN, lo = —5.2mA 
Voc= MIN, lo. = 48mA 


Vox  HIGH-level output voitage 


Vor LOW-level output voltage 


Off-state output current, 


lozH -HIGH-level voltage applied Voo= MAX, Vo=2.4V 


Off-state output current, 
ozL = LOW- level voltage applied 


ne HIGH-level input current 
hie LOW-level input current 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operaiing conditions for the applicable type. 

2. log Is tested with Voy7= + 0.5V and Vcc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit shouid not exceed one 
second. 

3. Vo_= + 0.45V MAX for S8T at Ta = + 125°C only. 
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LOGIC PRODUCTS 


HEX BUFFERS/INVERTERS — T95, 96, 97, 98 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


| PARAMETER TEST CONDITIONS 


Propagation delay 


'PLH Data inputs to Data outputs S;, Sz are closed, C, = SOpF 


Propagation delay _ 
‘PHL Data inputs to Data outputs Pines MecOnse seE = apr 


Disable to outputs - 

'PZH High Z to Logic “1” S, is open, S, is closed, C, = 50pF 
Disable to outputs : = 

tezt High Z to Logic “0” S, is closed, S2 is open, C, = 50pF 
Disable to outputs = 

tpxz Logic “1” to High Z S,, S. are closed, C, = 5pF 


Disable to outputs 


tpiz Logic “0” to High Z S,, S, are closed, C, = 5pF 


AC WAVEFORMS 


PROPAGATION DELAYS 


DISABLE 
1.5V 
i DISABLE OUTPUT : 
0.5V 


OUTPUT 


LOGIC 
“0" LEVEL 


8T96/98 


DISABLE 
OV 


'pZH i highs | 
LOGIC “1” LEVEL 8T95/97 
1.5V . 
DISABLE 
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LOGIC PRODUCTS 


TRANSCEIVER 


81125 


e Octal bidirectional bus 
interface 

e 3-State buffer outputs 

e PNP inputs for reduced 
loading 

e Hysteresis on all Data 
inputs 

e Pin compatible with 
54LS/74LS245 


DESCRIPTION 


The 8T125 is an octal transceiver featuring in- 
verting 3-State bus-compatible outputs in both 
send and receive directions. The outputs are all 
capable of sinking 24mA and sourcing up to 
15mA, producing very good capacitive drive 
characteristics. The device features a Chip En- 
able input for easy cascading and a Send/ 
Receive input for direction control. All Data in- 
puts have hysteresis built in to minimize ac 
noise effects. 


FUNCTION TABLE 


INPUTS INPUTS/OUTPUTS 


A=B INPUTS 
INPUT B=A 
(2) (2) 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance “off” state 


PIN CONFIGURATION 


Octal 3-State Transceiver 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V 5%; Ta =0°C to + 70°C | Veco =5V + 10%; Tag = — 55°C to + 125°C 


Plastic DIP N8T125N 


INPUT AND OUTUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 87125 


1LSul 


NOTE 


A unit load (LSul) is 20nA WH and —0.4mA |j,. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5-53 


LOGIC PRODUCTS 


TRANSCEIVER — BT425 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


TE a eae 
Vin ‘Input voltage 
"SS ARSE Ret eee Mae aR 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voitage 


AMP (V) 
90% 


NEGATIVE 
PULSE ye on i 
GENERATOR | 0.U.T. PULSE 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Ciosed 
Closed Closed 


DEFINITIONS 


R, = Load resistor to Voc, see AC CHARACTERISTICS for vaiue. 
C, = Load capacitance includes jig and probe capacitance, see AC 


CHARACTERISTICS for value. | INPUT PULSE REQUIREMENTS 
Ry= Termination resistance should be equal to Zoyr of Pulse 


Generators. FAMILY "amplitude Pulse Width 


D = Diodes are 1N916, 1N3064, or equivalent 


Ry = 1kf for 54/74, 548/745, Ry = 5k? for 54LS/7ALS. . beet eee 
ttLH: trHy Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


TRANSCEIVER 81125 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


Von  HIGH-level output voitage = 


Vo. LOW-level output voltage 


Off-state output current, HIGH-level 7 _ 
lozH voltage applied Voo= Mae Noreay 


Off-state output current, LOW-level _ = 
lozt voltage applied Voc= MAX, Vo= 0.4V 


NH HIGH-level input current Voc = MAX, V, = 2.4V Ff 20 | pA 
V,= 5.5V Transceiver inputs | | 100 pA 
I, Input current at maximum input voltage {Voc= MAX en 
V,= 7.0V Non-Transceiver inputs fF | 100 fA 
A 


I, LOW-level input current Voo= MAX, V)= 0.4V ee 


los - Short-circuit output current? Voc = MAX 
loch Supply current HIGH Voc = MAX, outputs HIGH 
loci Supply current LOW Voc = MAX, outputs LOW 


locz Supply current “off” Voc = MAX, outputs “off” 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


AC CHARACTERISTICS 1, = 25°C, Voc = 5.0V 


PARAMETER 


TEST CONDITIONS 
tpLy Propagation delay 


tpy_ Input to output Waveform 1, C, = 45pF 


tezy Enable to HIGH Waveform 2,C,=45pF | sd 


tpz. Enable to LOW Waveform 3, C, = 45pF 
tpyz Disable from HIGH Waveform 2, C, = 5pF 
tp_z Disable from LOW Waveform 3, C, = 5pF 
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LOGIC PRODUCTS 


TRANSCEIVER —8T125 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 


3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


= 1.5V 


Waveform 1 Waveform 2 


VM =1.3V 


3-STATE EN ABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC PRODUCTS 


TRANSCEIVERS 


81126, 127, 128, 129 


DESCRIPTION 


The 87126 through 81129 are quad trans- 
ceivers designed to handle many bus in- 
terface applications. The devices feature 
3-State outputs on both send and receive 
buffers, and pnp transistors on all inputs 
to reduce input LOW loading require- 
ments. 


The 81126 and 81128 feature a 3.4V mini- 
MuM Voy level on the receiver for MOS in- 
terface applications. The send and receive 
buffers have separate Enable inputs for in- 
dependent control. 


The 81127 and 81129 feature full 24mA 
drive in both send and receive buffers. 
These devices have a common Chip En- 
able input for easy cascading and a Send/ 
Receive input for direction control. 


FUNCTION TABLES 
8T126 


INPUTS RECVR. OUT | BUS I/O 


| INPUTS 
(2) 
H 


L 
H 
L 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(X) = HIGH imedance “off’’ state 


81127 


| An |B 
A=B 


INPUTS 
H 
L 
(2) 


INPUTS 


Quad, 3-State Transceivers 
TYPICAL PROPAGATION 


TYPE TYPICAL SUPPLY CURRENT 
DELAY (Total) 


[ners [tons ate) 


ORDERING CODE 


PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vec = 5V + 5%; Ta = 0°C to + 70°C Vec = 5V + 10%: Ta = -55°C to + 125°C 


N8T126N ¢ N8T127N 
| S8T126F @ S8T127F 
S8T126W © S8T127W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
DESCRIPTION 


NOTE: 


INPUTS 


[REGVR, OUT | BUS TO 
C8, 


INPUTS 
L 
H 
(2) 


A=B 
(2) 
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LOGIC PRODUCTS 


TRANSCEIVERS | 81126, 127, 128, 129 


LOGIC SYMBOL 


_ Veo = Pin 16 
GND =Pin 8 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 


TRANSCEIVERS 81426, 127, 128, 129 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER ——Set1_| __ ner 
Vee Supply voltage 
Transceiver inputs - 0.5 to+5.5 - 0.5 to +5.5 V 
V Input voltage 
Non-Transceiver inputs ~ 0.5 to +7.0 - 0.5 to+7.0 V 
[lw inputcurrent to +t |= 80to +1 | mA 
lo.__ Continuous Po 


Vour Voltage applied to output in HIGH output state ~0.5 to +Voc -—0.5 to + Voc a ae 
Ta Operating free-air temperature range - 55 to + 125 0 to 70 i ee. 


' 


RECOMMENDED OPERATING CONDITIONS 


eel 


Voc Supply voltage 


Vn HiGHiovelnputvorage——SSC=~“*é‘“~*é‘iCCSSCSC“‘“SSSC*dP OTC 
a oe 


lik Input clamp current 


lon HIGH-level output current 


lo LOW-level output current 


Receiver BS 


ie, aGceralisodiesaiiennersturs [oa [oe ew [oe ore 
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LOGIC PRODUCTS 


TRANSCEIVERS — 81126, 127, 128, 129 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


| PARAMETER | ERT CONDITIONS! 8T126/8T128 | 81127/8T129 


ViK Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 


Guaranteed input LOW a ee 0.7 
Vin npULE SY vOlee threshold voltage | Com’ 


Von HIGH-level output voltage, voce Min fore Zonk LM 
Pion= =20mA [Mi 


Cc 


NIT 


| Ce te 
on N 


Vec= MIN, 
Vin= Vis 
or Viy per 
Function 

Table 


LOW-level output voltage, - 
Vo. Bus outputs woe = MIS 


Vv LOW-level output voltage, 
OL —— Receiver outputs 


- 


HIGH-level output voltage, 
Receiver outputs 


Vou 


oO a 
o ro 


a 
= 
— 
= 
lon=2amA | Com! | 
— 
ae 
Seal 


lop = 12mMA Mil & Com’! 


oO 
or 


lo. = 24mA 


Off-state output current, 
02H —_ HIGH- level voltage applied 


NO 


Voc = MAX, Vo = 2.4V 


Off-state output current, 
loz LOW-level voltage applied, 
Receiver outputs 


Voc = MAX, Vo = 0.4V ~20 


rh I) 
> > 


Off-state output current, 
loz.  LOW-level voltage applied, 
Bus outputs 


Voc = MAX, Vo= 0.4V -100 


= 


HIGH-level input current Voc = MAX, V, = 2.7V 


eee 

Input current at maximum input Veg = MAX 

a 
cae 
aa 
= 
ane 


rs) 


_ —_ 1 
O/o/|8 IN) 
oO!]o oO 


locz Supply current ‘off’ Voc = MAX, outputs “off” 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. log is tested with Voyt = + 0.5V and Vcc = Vcc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


| 
NO 
© 
oO 


30 


Se 
w a Soe 
ro) n}1o};2/e 
o|o)/e 1° 
i 
pilpalowl— 
BM] | vy. 
ro) 


2 
> 
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LOGIC PRODUCTS 


TRANSCEIVERS 81126, 127, 128, 129 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


teLy Propagation delay 


tpy, Data to Bus output Waveforms 1 & 2, C, = 100pF, R, = 6672 


tpi Propagation delay 


tpy, Bus to Receiver output Waveforms 1 & 2, C, = SOpF, R, = 6670 


te2H Enable to HIGH for Bus output Waveform 3, C, = 100pF, R, = 6670 
tpz_, Enable to HIGH for Receiver output Waveform 3, C, = 50pF, R, = 6670 


tp2, Enable to LOW for Bus output Waveform 4, C, = 100pF, R, = 6670 


tpz, Enable to LOW for Receiver output 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 


- ae 


Vu 
oe 0.5V 


=1.5V 


Waveform 3 Waveform 4 
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LOGIC PRODUCTS 


TRANSCEIVERS | 81126, 127, 128, 129 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Vec 


AMP (V) 
90% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Ciosed 


DEFINITIONS 


R,_ = Load resistor to Vo, see AC CHARACTERISTICS for value. 
Cy =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS 


Ry=Termination resistance should be equal to Zoyr of Pulse FAMILY 
Generators. | Ampittude | Rep.Rate | Pulsewidth | trun | tri 


D =Diodes are 1N916, 1N3064, or equivaient. 
Ry = 1ki? for 54/74, 548/748, Ry = 5k2 for 54LS/74LS. | er [8 500ns 
tTLH: trH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


BUS RECEIVER 


81380 


DESCRIPTION 


The 8T380 is a quad 2-input bus receiver 
with hysteresis for use in I/O, data, and 
memory busses. Built-in hysteresis pro- 
vides maximum noise immunity and a 
power-up or power-down sequence on the 
receiver will not affect the bus. LOW input 
current allows several drivers and re- 
ceivers to communicate over a common 
bus in ‘Party line” fashion. The 8T380 is 
ideal as a Schmitt Trigger in analog inter- 
faces that cannot tolerate the non-linear 
input impedance characteristics of stan- 
dard TTL. Further, the LOW input require- 
ments allow the 8T380 to be used as a 
CMOS to TTL interface. All inputs have 
clamping diodes to simplify systems 
design. 


PIN CONFIGURATION 


Quad Bus Receiver with Hysteresis-Schmitt Trigger 


TYPE TYPICAL SUPPLY CURRENT 
(Total) 
N8T380 25mA 


ORDERING CODE 
COMMERCIAL RANGES 


PACKAGES 
Vec = 5V + 5%; Ta = 0°C to + 70°C 


Plastic DIP N8T380N 
Plastic SO N8T380D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


at 


NOTE: 
A unit load (ul) is 40 1A Iyy and - 1.6 mA |). 


TYPICAL PROPAGATION 
DELAY 


20ns (tpiH) 
16ns (tpH.) 


FUNCTION TABLE 


OUTPUT 


INPUTS 


OUT 
H 
L 
L 
L 


H = HIGH voltage level - 
L = LOW voltage level 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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| 


LOGIC PRODUCTS 


BUS RECEIVER owe 81380 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


Voc “ Supply voltage 


UNIT 


8T | 
Vout Voltage applied to output in HIGH output state ~0.5to+ Voc _ _ V - 
Ta Operating free-air temperature range . . 0 to 70 | °C 


A RTS ERR RRMA AR DE ENR 


be 8 | 
m 
(@) 
oO 
= 
= 
mi 
za 
Oo 
mi 
Oo 
(@) 
~~ 
m 
> 
= 
za 
) 
QO 
Oo 
za 
o 
= 
(@) 
z 
” 
[oe] 
—| 
= 
be] 
> 4 
| | 
i 
j 
[om 
z 
“i H 


Vin  HiGH-level input voltage 2 eae - 

Vi. LOW-level input voltage a ie ee: 

lik Input clamp current (i aa ar MT —12 = | mA 
lon HIGH-level output current +--+ 7 p | 
lo. LOW-level output current Pe Tae 16 


Ta Operating free-air temperature 


PARAMETER TEST CONDITIONS’ 


Guaranteed input HIGH threshold voltage 
Guaranteed input LOW threshold voltage 


los Short-circuit output current? 
loc Supply current (total) Voc = 5.25V 


NOTES: 
1, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. log is tested with VoyT = +0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 
one second. 
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LOGIC PRODUCTS 


BUS RECEIVER 81380 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS a = = a = 4002 UNIT 


tery Propagation delay 
teHe Input to output 


TEST CIRCUITS AND WAVEFORMS 


3.5V 


OUTPUT $5OV ttc ACCC CCCI, nee ms mace mem mem is sae 
2.3V 2.3V 
INPUT ! OV 


| 
: | 
PULSE OUTPUT | 
CL =15pF (NOTE 2) | 1.5V 
i (NOTE 1) yee ' 


P.A.=3.5V 
NOTES: ZouT = 502 
1. Including probe and jig capacitance Par = 1MHz 
2. All diodes are 1N3064 tp = tys10ns (10% to 90%) 
3. Pulse generator characteristics Duty Cycle = 50% 
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LOGIC PRODUCTS 


BUS RECEIVER 


TYPICAL APPLICATIONS 


A generalized ‘‘Party Line” bus interface is 
shown in Figure 1. Each driver/receiver 
combination can communicate with any 
other pair or all. Open collector NAND 
Gates such as the Signetics 7439 have 
adequate drive capability for the bus ter- 
minations as well as 20 driver/receiver 
pairs. In addition the bussing scheme is 
non-inverting as shown and bus drivers 
are activated by a logic ‘‘1’’ whereas bus 
receivers are activated by a Logic ‘‘0.”’ 


Each termination consisting of a 180 ohm 
resistor to Voc and 390 ohm to ground isa 
120 ohm Thevenin’s equivalent circuit. The 
maximum length of cable that can be 
driven is a complex relationship involving 
the type of cable used as well as the distri- 
bution of drivers and receivers on the bus. 
Using flat ribbon cable, a maximum rea- 
‘sonable length is 50 ft. minus the com- 
bined length of all taps or stubs. 


SCHMITT TRIGGER 


The receiver transfer curve shown in 
Figure 2a makes the 81380 ideal in a vari- 
ety of Schmitt Trigger and waveshaping 
applications such as Figure 2b. 


MOS/C-MOS INTERFACE 


The input current which is only 50uA MAX 
in the logical “1’’ state and no current in 
the logical “0” state marks the 8T380 an 
ideal MOS/C-MOS interface element. 
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1/4 7439 “y= 
TRANSMIT 
60) = OFF 


“0” = RECEIVE 


1/4 8T380 
DATAIN 114 7439 


REC. OUTPUT 
eqn = 
“Q” = RECEIVE TRANSMIT 
64.499, = OFF DATA IN “sg” = OFF 
ueeeee “0” = RECEIVE 


1/4 8T380 VmOre 


REC. OUT 


DATAIN 


“4” = TRANSMIT REC. OUTPUT 


“0” = OFF 


Figure 1 


ln(1)=50,A 87380 


MOS/CMOS 
SYSTEM TTL OUTPUT 


Figure 3 


e Low Input load 
current: .25mA max., 1/6 
standard TTL input load 

e Minimum line reflection: 
low voltage diode Input 
clamp 

e Outputs sink 10mA min. 

¢ 16-pin dual In-line 
package 

e Simple expansion: 
enable inputs 

e 12ns max. data to output 
delay over 0°C to 75°C 
temperature 

e Directly compatible with 
DTL and TTL logic 
circuits 


DESCRIPTION 


The Signetics 8T3404 contains six high 
speed latches organized as Independent 
2-bit and 4-bit latches. They are designed 
for use as memory address registers, data 
registers, or other storage elements. The 
latches act as high speed Inverters when 
the Write” input is “low.” 


PIN CONFIGURATION 


High Speed 6-Bit Latch 


DELAY (Total) 
ORDERING CODE 
ee, 


Plastic DIP N8T3404N 


FUNCTION TABLE 


INPUTS OUTPUTS 


L L H 


H = HIGH voltage level sh 
h = HIGH voitage level one setup time prior to the LOW-to-HIGH W transition. 
L = LOW voltage level _ 
| m= LOW voitage level one setup time prior to the LOW-to-HIGH W transition. 


The 873404 Is packaged in a standard higher performance than equivalent de- 
16-pin dual in-line package; and its per- vices made with a gold diffusion process, 
formance Is specified over the tempera- Schottky barrier diode clamped transis- 
ture range of 0°C to+75°C, ambient. To tors are used. 
obtain fast switching speeds resulting in 


LOGIC SYMBOL LOGIC SYMBOL (JEEE/IEC) 
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SIA AA AEE 
potatn seieeteravirnnneretarpnsninsramvasmoons 
eect 
ee 
ae 
a 
rere 
OSE AEE EET EEE 


LOGIC PRODUCTS 


LATCH _ sg T3404 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 


IN ). . 
. 100 


v 
[iw nput current —SSCSC~C~“~S*~“‘“~*~S*~dTSCSC RO TOO 
[og Continuous ——SSC—C—~“~*~s*s“‘“‘*‘~*S*SC“‘*sSSSCSCS~sSOSSSSCSC*dSC 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


TEST LOAD CIRCUIT 


8T3404 6-BIT LATCH (Switching Characteristics) 


Cc 


Ve 
3900 
CL T 2K 


ALL TRANSISTORS 2N2369 OR EQUIVALENT, C, = 30pF 


NOTE 

CONDITIONS OF TEST: 
Input pulse amplitudes: 3.0V 
input rise and fall times: 5ns between 10% and 90% 
Measurements are made at 1.5V 
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LOGIC PRODUCTS 


LATCH | 813404 


DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 


PARAMETER TEST CONDITIONS! 


win 
Mn towlewiinpulcuen ——~=~*izaC*‘t a So | 
Min High evelinputeurent | veo =sasv.w=sasv[ ‘| 
voc Output LOW wattage ————~*d(C Woo =476V, or =100ma_ | «dt 
von Output HIGH votiage————~*dtC Veo = 475 lon =-15ma_| 2a | 
i Input LOW vonage | vee=sv_——| SSCs Sd 
in InputigH worage Sd cosy] ef 
| od 
ce 
ar 
ow 
ed 


los Short-circuit output current2 
ence 


Hie Low level input current at Pin 15 Voc =5.25V, Vi = 0.45V 


NH High level input current at Vi = §.25V 
Pin 7 and Pin 15 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


AC WAVEFORMS 


MEASUREMENT FOR DATA DELAY MEASUREMENT FOR WRITE ENABLE DELAY 


DATA 
INPUT 


WRITE 
ENABLE 


1. Output Data is valid aftert, _,t4 2. Output Data is valid aftert_ _,t_ 


AC CHARACTERISTICS T, =0°C to+ 75°C, Voc = 5.0V + 5%; unless otherwise specified. 


PARAMETER TEST CONDITIONS UNIT 
| parawerer | test conommons, |] Typ | Max | 


t,.,t_, Data to output delay 
t__,t_, Write enable to output delay 


t Time data must be present before 12 
eecuP rising edge of write enable 


Time data must remain after 
rising edge of write enable 


twp Write enable pulse width 
f= 1MHz, Vec= OV 


C Data input capacitance ertk 
IND Pree 3404F Vaias = 2.0V, Ta = 25°C 
Cinw Write enable capacitance 3404F Vaias = 2.0V, Ta = 25°C 


thoid 


ry 
D 
© 


LOGIC PRODUCTS 


nee otrpae teeny n toeth erli 


e 8-bit transparent latch — 
8TS805 

e 8-bit positive, edge- 
triggered register — 
8TS806 | 

e 3-State output buffers 

e Common 3-State Output 
Enable 

e Independent register and 
3-State buffer operation 


DESCRIPTION 


The 8TS805 is an octal, transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D Inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the data Inputs while E Is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built In to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 


PIN CONFIGURATION 


8TS805 


8TS806 
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" 8TS805 Octal Transparent Latch With 3-State Outputs 


8TS806 Octal D Flip-Flop With 3-State Outputs 


ORDERING CODE 


ae | TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 
| DELAY (Total) 


COMMERCIAL RANGES MILITARY RANGES 
Plastic DIP | N8TS8OSN * N8TSBOGN | | 
Ceramic DIP| = —sd:~SsS8TS805F = ® = SBT SBO6F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE | 


NOTE 
An 8TS unit load (Sul) is SQuA |),4 and — 2.0mA |). 


active LOW Output Enable (OE) controls 
all elght 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When O€ is HIGH, the outputs 
are in the HIGH Impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The 8TS806 Is an 8-bit, edge-triggered reg- 
ister coupled to eight 3-State output buf- 
fers. The two sections of the device are 


LOGIC SYMBOL 


8TS805 
3945 6 7 
= 00 D4 Dz Dy Dy Dg Dg D7 
eee 


19 18 17 186 16 14 13 12 
Ver = Pin 20 
G = Pin 10 


8TS806 
2345 6 7 


Do Dy Do Dg Dg Ds Dg D7. 
cp? 1 “2 “3 “4 “5 “6 “7 
qo 

ay Qy Q2 Q3 Q4 Qs Qg Q7 | 


18 18 17 16 15 14 13 12 


Ve = Pin 20 
GND = Pin 10 


a 
ee 


1Sul 
10Sul 


controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


LOGIC SYMBOL (IEEE/IEC) 


8TS805 8TS806 


LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 81TS$805, 806 


The 3-State output buffers are designedto all eight 3-State buffers independent of the HIGH impedance ‘off’ state, which 
drive heavily loaded 3-State buses, MOS _ the register operation. When OE is LOW, means they will neither drive nor load the 
memories, or MOS microprocessors. The the datain the register appears at the out- _—bus. 

active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 


LOGIC DIAGRAM, 8TS805 


Voc = Pin 20 
GNO = Pin 10 


Vec = Pin 20 
GND = Pin 10 


INPUTS OUTPUTS 
OPERATING MODES INTERNAL REGISTER 
| OF | EF | 
H L 
L L 
Latch and read register 
L H 
(Z 
(Z 


INPUTS OUTPUTS 
OPERATING MODES INTERNAL REGISTER 


a 
Load and read register 
Load register and disable outputs x Xx 
H X x 


H = HIGH voltage level | = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW OE transition (Z)= HIGH impedance ‘‘off” state 
L = LOW voltage level t = LOW-to-HIGH clock transition 


X=Don't care 


5-71 


LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 8TS805, 806 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER | S8TS NETS 


7.0 
[=05t0 +Veg | 051 +Vos_ | 
Past +125 | ow 


Vout Voltage applied to output in HIGH output state. -0.5to +Vec 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
V Supply voltage 
| cc pply g Gom'l 


Vin HIGH-level input voltage ; 20 | 
ae 


8TS 
UNIT 


on 
io) 


4.75 : 5.25 


on 
oO 
all 
on 


+ 0.8 
+ 0.8 | 
— 18 
— 2.0 


V; LOW-level input voltage 


Com’! 


lik Input clamp current 


| HIGH-ievel output current | Mil 
| LOW-level output current pM 
ee ee ee 


| Ta Operating free-air temperature | Mil 
NOTE 


Vit = + 0.7V MAX for S8TS at Ta = + 125°C only. 


3 


3j;313 


> 


m 


nN 
O° 
> 


> 


+ 125 


°C 


; 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 8TS$805, 806 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Von HIGH-level output voltage 


: Voc = MIN, Vi4= MIN, 
Vo, LOW-level output voltage Vii = MAX 


Vix Input clamp voitage Voc = MIN, I= hx 


Off-state output current, 


lozH HIGH-level voltage applied Voo= MAX, Viq= MIN, Vo= 2.4V 


Off-state output current, Voc = MAX, Vin = MIN, Vo=0.5V 


loz. LOW-level voltage applied 


Input current at maximum 
input voltage 


ly  HIGH-level input current Voc = MAX, V, = 2.7V 
Voc = MAX, V, = 0.5V 


Veco = MAX, V,=5.5V 


Short-circuit output 


current? Neca men 


8TS805 


loc Supply current (total) 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voy7 = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at 2 time and duration of the short circuit should not exceed one 
second. 


4. Vo_= + 0.45V MAX for S8TS at Ta = + 125°C only. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


8TS 


PARAMETER TEST CONDITIONS 


et Ceeeraotesup | Mawtormasersans | TL me 
ina Propagation delay pom 
ine Propagation delay 


8TS805 
tpz_ Enable time to LOW level Waveform 3 8TS806 
tpyz Disable time from HIGH level Waveform 2, C, = 5pF 
tp_z Disable time from LOW level Waveform 3, C, = 5pF 


NOTE 
Per industry convention, fax is the worst case value of the maximum device operating frequency with no constraints on t,, ts, pulse width or duty cycle. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


—8TS$805, 806 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


? i See se ae 
. fiw mw Aw 
ireat naa tyy(L) a 
se tPLH . 
Q, \ Vm 7 Vm 


Waveform 1 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


OE Vu Vu 
+ tpzi > +'PLz—~ 
Q, - VM = =4,5V 
L_ o.sv 
Waveform 3 


DATA SETUP AND HOLD TIMES 


, 


tr(H) 


E Vm Vm 


Waveform 5 


vu A 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


0.5V 


Qn Vu =1.5V 


Waveform 2 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 


Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


Waveform 6 


DATA SETUP AND HOLD TIMES 


cP Vm 


Vm 


ta(H) 


Waveform 7 


Ve = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS --8TS805, 806 


AC SETUP REQUIREMENTS 1, = 25°C, Voc=5.0V 


PARAMETER TEST CONDITIONS > UNIT 
Aw Latch Enable pulse width Waveform 1, 8TS805 <a 


a 
Biden 
7.3 
Tt, Setup time, Data to Latch Enable | Waveform 5, o7Se06 =| ss 
t, Hold time, Datato Latch Enable | | Waveform5,aTs805 = (= {| t0—iT 
twih) Clock pulse width A oo! 
. ane 
Ea aoed 


tyiL) Waveform 6, 8TS806 oe 


ts Setup time, Data to Clock Waveform 7, 8TS806 ae 
th -Hold time, Data to Clock Waveform 7, 8TS806 ie eas 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Voc 


AMP (V) 
90% 


NEGATIVE 
PULSE a ur bK-o PULSE 


GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


Vm = 1.3V for S4LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS 


R_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; see AC INPUT PULSE REQUIREMENTS 


CHARACTERISTICS for value. re | Amplitude | Rep.Rate | Pulsewidth | trin | true 
Ryr= Termination resistance should be equal to ZoyT of Pulse 


D =Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1k?) for 54/74, 54S/74S, Ry = Sk’? for S4LS/74LS. 
'TLH: ttH_ Values should be less than or equal to the table entries. 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 


81S807, S808 


e 8-bit transparent latch — 
8TS807 

e 8-bit positive, edge- 
triggered register — 
8TS808 

e 3-State inverting output 
buffers 

¢ Common 3-State Output 
Enable 

e Independent register and 
3-State buffer operation 


DESCRIPTION 


The 8TS807 is an octal transparent latch 
coupled to eight 3-State output buffers. 


The two sections of the device are con- 


trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 


PIN CONFIGURATION 


8TS807 8TS808 
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°807 Octal Transparent Latch With 3-State Outputs 
"808 Octal D Flip-Flop With 3-State Outputs 


ORDERING CODE 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


COMMERCIAL RANGES 
Voc = SV 5%; Ta =0°C to + 70°C 
e 


Plastic DIP | N8TS807N * N8TS808N 
Ceramic DIP} = = —————sd:sSsS8TSBO7F = ® ~~ S8TS808F 


116mA 


MILITARY RANGES 
Voc = 5V + 10%; Ta, = — 55°C to + 125°C 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


An 8TS unit load (Sul) is 50pA |), and — 2.0mA Ii. 


all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The 8TS808 is an 8-bit, edge-triggered reg- 
ister coupled to eight 3-State output buf- 
fers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 


LOGIC SYMBOL 


8TS807 
4 5 6 


OE 
Qo 91 Q2 Q3 Qq Q5 Qg Q7 


19 18 17 16 15 14 13 12 
Voc = Pin 20 
GND = Pin 10 


8TS808 


23 4 5 6 7 8 9 


Dp Dy D> Da Da De De D 
bo M1 D2 Dy Og 0s Dg 7 


OE 
Qo Qy Qg Q3 Aq Qs Qg Qz 


19 18 17 16 15 14 13 12 


Voc = Pin 20 
GND = Pin 10 


apts 
108u 


1Sul 


The register is fully edge triggered. The 
State of each D input, one setup time be- 
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 


LOGIC SYMBOL (IEEE/IEC) 


8TS807 


8TS808 


LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS | -8TS807, $808 


active LOW Output Enable (OE) controls the data in the register appears at the out- means they will neither drive nor load the 
all eight 3-State buffers independent of puts. When OE is HIGH, the outputs arein bus. 
the register operation. When OE is LOW, the HIGH impedance ‘off’ state, which 


LOGIC DIAGRAM, 8TS807 


Vec = Pin 20 
GND = Pin 10 


LOGIC DIAGRAM, 8TS808 


Voc * Pin 20 
GND = Pin 10 


MODE SELECT—FUNCTION TABLE, 8TS807 


} INPUTS OUTPUTS 
OPERATING MODES TOE INTERNAL REGISTER a0, 


=n De pep = 


MODE SELECT—FUNCTION TABLE, 8TS808 
ei acide Pager ee ee ce ee i Oeay 
H 
Powwow [ff | a | kT 
xX X (2) 
Cionvomevononene |S Te |e | of | 8 


— 
oa 


xIr 


- rr 
<x |ioir 
mar 


— 
> an oe 


a 


H = HIGH voltage level | = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition (Z)= HIGH impedance “off” state 
L = LOW voltage level t =LOW-to-HIGH clock transition 

X= Don't care 
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LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 7s 81S807, $808 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) : 


| PARAMETER S8TS N8TS | UNIT 
Vin Input voltage —-0.5 to +5.5 —0.5 to +5.5 EM | 
i ae ee 


V 

V 

A 
Vout Voltage applied to output in HIGH output state V 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


8TS 


PARAMETER UNIT 


Com’! 4.75 


+ 0.8 


ae a a 
ane e 
ae (ae 
| ze ae 

Vit LOW-level input voltage ) 
a 
[Gomi TSSCSC~dSC‘ Rm 
OO 
I OY 
aed Pi | es dT CdC ts 

Ta Operating free-air temperature 

[com fo | | 7 | «| 
NOTE | | 


Vit = + 0.7V MAX for S8TS at Ta = + 125°C only. 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


8TS807, 808 
PARAMETER TEST CONDITIONS' 


Cin [Te 


3.0 
Von HIGH-level output voltage Voc= MIN, Viy= MIN, Vip = MAX, fon = MAX j_Mil | 24 | 30 


Vo. LOW-level output voltage Vee = TNs Vide Mtn lo = MAX IT a 
Vip = MAX Comil | 
Vix Input clamp voltage Voc= MIN, |= Ix | 


Off-state output current, _ = _ | 

loZH  HIGH-level voltage applied Megr MeAe MiidmeniNe Ome 5 pee 

Off-state output current, Ven = MAX. Vig= MIN. Va=0.5V ae 
cc= > VIH= » Vor. 


UNIT 


Input current at maximum 


ron) 
3 
> 


j 
° — 


LOW-level voitage applied 
| input voltage ecm MAAN ey 
ly HIGH-level input current Voc = MAX, V, = 2.7V 
he LOW-level input current Vcc = MAX, V,=0.5V 


Short-circuit output . 
los current? Voc = MAX 


. 
> 


3 
> 


a 
=) 
5 


loot 8TS807 | 105 160 mA 
log Supply current (total) Voc = MAX loot All inputs grounded, 8TS808 102 140 mA 

CP, OE = 4.5V 131 

cc2 D inputs = GND 


NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = SV, Ta = 28°C. 


3. log is tested with Vout = + 0.5V and Vog = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


4. VoL = + 0.45V MAX for S8TS at Ta = + 125°C only. 


5-78 


LOGIC PRODUCTS 


LATCHES/FLIP-FLOPS 81TS807, S808 


AC CHARACTERISTICS 1T, = 25°C, Voc = 5.0V 


PARAMETER 


fuax Maximum clock frequency Waveform 6, 8TS808 a a 
tpt Propagation delay 

tp, Latch Enable to output Weve Old eet Seo! 

trun.» Fropagation Gelay Waveform 4, 8TS807 

tpy, Data to output ‘ 

tpi Propagation delay 15 

teu, Clock to output Waveform 6, 8TS808 17 


TEST CONDITIONS 


; 8TS807 
tez. Enable time to LOW level Waveform 3 8TS808 


tpHz _ Disable time from HIGH level Waveform 2, C, = 5pF 
teLz Disable time from LOW level Waveform 3, C, = 5pF 


NOTE 


Per industry convention, fay is the worst case value of the maximum device operating frequency with no constraints on t,, ts, pulse width or duty cycle. 


AC SETUP REQUIREMENTS 1, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 


oo Latch Enable pulse width Waveform 1, 8TS807 


ts Setup time, Data to Latch Enable Waveform 5, 8TS807 


th Hold time, Data to Latch Enable Waveform 5, 8TS807 


ath Clock pulse width Waveform 6, 8TS808 


ts Setup time, Data to Clock Waveform 7, 8TS808 
th Hold time, Data to Clock Waveform 7, 8TS808 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vcc 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed ‘Closed 


Vu = 1.3V for 54LS/74LS; Vay = 1.5V for ali other TTL families. 


DEFINITIONS 


R, = Load resistor to Voc: see AC CHARACTERISTICS for value. 
C,, = Load. capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 


Ry = Termination resistance should be equal to ZoyT7 of Pulse INPUT PULSE REQUIREMENTS 
Generators. FAMILY 
D = Diodes are 1N916, 1N3064, or equivalent. Amplitude | Rep. Rate | Pulse Width | trLH | ‘THE 
Ry = 1kf for 54/74, 54S/74S, Ry = 5k0 for S4LS/74LS. | gov | -500ns_—| 
tTLH: trHL Values should be less than or equal to the table entries. 3 OY aM | 25ns | 25ns | 
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LATCHES/FLIP-FLOPS 8TS807, S808 
AC WAVEFORMS 
LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 
OE Vu Vu 
5 fiw me fw 
~<a { = tpyz— 
ene wom sal osv 
iad tPLH : an Vm =1.5V 
a, Vu Vm 
Waveform 1 Waveform 2 
3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO Q OUTPUTS 
OE VM VM Dn VM VM 


Waveform 3 Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


DATA SETUP AND HOLD TIMES 


4h 


tPHL 


ol 


—— TitMax br 
cp 


=i tyy(L) 


— 


Waveform 5 Waveform 6 


DATA SETUP AND HOLD TIMES 


UU Ne 1 


tn) 
tg(H) 


Waveform 7 


Vu = 1.5V 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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5AF/74F Fast TIL 


LOGIC PRODUCTS 


THE HIGH-SPEED LOGIC OF THE 80'S 54/74F FAST TTL 


PRODUCT DESCRIPTION FEATURES 


Signetics has combined advanced oxide-isolated fabrication e 3ns propagation delays 
techniques with standard TTL functions to create a new family e 4mW/gate power dissipation 


designed for the 80’s. The high operating speeds of FAST can e Guaranteed AC performance over temperature 
push system operating speeds into areas previously reserved for and supply voltage spreads 


10K ECL, but with simple TTL design rules and single 5V power ’ 
Improved input and output structures 


supplies. Low input loading allows the user to mix LS, ALS,and : ? 
HCMOS in the same system without the need for translators and Standard TTL functions and pinouts 
Replacement for “‘S” types ... 1/4 the power 


restrictive fanout requirements. 
Designer’s choice for new system designs 


ee¢68e8 @ 


FAST circuits are pin-for-pin replacements for 74S types, but 
offer power dissipation 3-4 times lower and higher operating 
speeds. Existing systems can achieve much lower power by 
replacing the 74S types with the corresponding FAST devices, 
with no changes other than reducing the size of the power 
supply. 


The input structure provides better noise immunity because of 
higher thresholds, while the oxide-isolation and new circuit tech- 
niques create devices that have less variation with temperature 
or supply voltage than existing TTL logic families. Signetics our Data Manual “FAST TTL” 
guarantees all ac parameters under realistic system condi- 
tions—across the supply voltage spread and the temperature 
range, and with heavy 50pF output loads. 


For full specifications of the FAST TTL circuits see 


The use of high-capacitance PNP inputs has been avoided, and 
clamping diodes have been added to both the inputs and out- 
puts to prevent negative overshoots. High input breakdown 
voltages allow unused inputs to be tied directly to Voc without 
pullup resistors. 


Multiple sources and a complete family of powerful circuits 
combine to make Signetics FAST the logic choice of the 80’s! 


THE SPEED/POWER BASIC FAST GATE TRANSFER FUNCTIONS 
SPECTRUM AT ROOM TEMPERATURE 


Vcc =5.0V 
Ta= +25°C 
lon APPLIED 


POWER DISSIPATION — mW 
Vour— OUTPUT VOLTAGE—V 


0.5 1.0 1.5 2.0 
GATE DELAY—ns | ; Vin INPUT VOLTAGE—V 


Figure 1 Figure 2 Figure 3 
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LOGIC PRODUCTS 


THE HIGH-SPEED LOGIC OF THE 80’S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


a 
lin? 
fl . 
- 


Input current -—-30 to +5 -30to +5 
Vout Voltage applied to output in HIGH output state — 0.5 to Voc - 0.5 to Veco 


Ta Operating free-air temperature range — 55to + 125 


NOTES 

1. For 3-state outputs, VoyT = — 0.5V to §.5V with Voc = OV. 

2. For NPN input parts, input current above 1 mA is clamped. 

3. lout is specified at twice the rated Io, for buffer line driver functions. 


RECOMMENDED OPERATING CONDITIONS ) 


PARAMETER 


cc 
IH HIGH-level input voltage 
IL 
H 
L 


Nk Input clamp current ae 
lo HIGH-level output current 
lo : 


V 
V LOW-level input voltage Pt el 


LOW-level output current 


Cc y 
Ta Operating free-air temperature | Mil 


*Trademark of Fairchild Camera and Instrument Corporation. 
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LOGIC PRODUCTS 


THE HIGH-SPEED LOGIC OF THE 80's 


54F/74F FAMILY CHARACTERISTICS' 


LIMITS? 
SYMBOL PARAMETER UNITS 
panaweren [Typ* | Max _| 
Vin Input HIGH voltage 2.0 oe 


Voc CONDITIONS” 


Recognized as a HIGH signal over 
recommended Vcc and T, range 


Recognized as a LOW signal over 
recommended Vcc and T, range 


lin = -18 mA 


lou = 20 vA multiplied by output HIGH ULL. 
shown on data sheet 


V 


Input LOW voltage 


r 


Input clamp diode voltage 


Output HIGH Std° Mil 
voltage Std? Com’! 


Voi Output LOW voltage 


Vik 
Vou V 


lo, = -0.6 mA multiplied by output LOW ULL. 


V 
V 
V 
shown on data sheet 


n 
Min 


© 
wo 
oO 
© 
on 


NR PP 
N oO 
: , on 
= , 
: © 
= TS = 


©» | 
x | XK 


1.0 ULL. 
2.0 ULL. 
n ULL. 


Input HIGH current, breakdown 
test, all inputs 
NPN inputs:® 
Input clamp current 
1.0 ULL. 
2.0 ULL. 


NPN inputs 0.033 U.L. 
3-state output OFF current HIGH 


loz 3-state output OFF current LOW 


5 
eo -60 | -80 | -150 
pee Output short- seal | uA 
Os circuit current 
ircuit Curren Buffers/Line -100 | -150 | -225 
Drivers 


. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference level for all 
applied and resultant voltages. 

. Unless otherwise stated on individual data sheets. 

. Typical characteristics refer to Ta = + 25°C and Voc= + 5.0V. 

. Min and Max refer to the values listed in the table of recommended operating conditions. 

. Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-state outputs. 

Used as an input clamp current test at maximum input voltage for parts with an NPN input structure. This is not a leakage test. 

. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal heating and more accurately reflect opera- 
tional values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In 
any sequence of parameter tests, log tests should be performed last. 


ly = 20 vA multiplied by input HIGH ULL. 


Pst ener current shown on data sheet; Vj, = 2.7V 


Max 


nw — 
> 
© 
3 


Max 


1, =-0.6 mA multiplied by input LOW ULL. 
shown on data sheet; Vy = 0.5V 


Input LOW current Max 


| 


< 


= _ _ 
N ~ x 
I 


Max 


roe 
.@) 
4 
m 
” 


NOOa WP 
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LOGIC PRODUCTS 


THE HIGH-SPEED LOGIC OF THE 80’S 54/74 FAST TTL 


PROPAGATION DELAY VS LOAD OUTPUT LOW CHARACTERISTICS 
CAPACITANCE "FOO 
"FOO 


tp. AND tex. FOR A GATE Vor v8 lot 


asecf {TT 


a LL cee 
tt fos 


-~ 
°o 


PROPAGATION DELAY — ns 


re al | Voom 50V 
oe oe 
PEt titi iit 


LOAD CAPACITANCE — C.-pF lo. — OUTPUT LOW aac — mA 


Vot — OUTPUT LOW VOLTAGE — V 


Figure 4 Figure 5 


FALL TIME VS LOAD CAPACITANCE OUTPUT HIGH CHARACTERISTICS 
"FOO "FOO 


Von vs low 


Oe 
waco ||| veonsov_ 
eect 
ne am 
PN 
ne Uae 


10%-90% POINTS 


FALL TIME — ns 
A — 395VLIOA HOIH LNdLNO — HOA 


150 200 120 
LOAD CAPACITANCE — pF lon — OUTPUT HIGH CURRENT — mA 


Figure 6 Figure 7 
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section 7 
Surface Mounted 
Devices 


LOGIC PRODUCTS 


SMD PACKAGE INFORMATION 


INTRODUCTION 


A Surface- Mounted Device (SMD) is an elec- 
tronic device which, due to advances in pac- 
kaging technology, is mounted on the surface 
of a circuit board instead of being inserted 
through plated-through holes drilled in the 
surface. SMDs are soldered directly to bond- 
ing pads on the board. In some cases, e.g., 
leadless chip carriers, they must be socketed. 


Throughout the years there have been 
rapid advances in IC design and manufac- 
turing resulting in faster, more dense, and 
more reliable die. IC packaging and PC 
board assembly technology has finally 
caught up, offering much smaller pack- 
ages which reduce signal paths, resulting 
in lower capacitance and impedance. 


COMPARISON OF BASIC SMD PACKAGES 


Small Outline 
(SO) 
Plastic Leaded 
Chip Carrier 

(PLCC) 


Flatpack 


Leadiess 
Chip Carrier 
(Type C) 


Plastic 


Ceramic 


PLASTIC DIP 


Ceramic Square 


SO — THE WORLD’S SMALLEST 


MATERIAL LOCATION LEAD* LEAD JEDEC SIGNETICS 
OF LEADS SPACING CONFIGURATION | REGISTRATION | AVAILABILITY 
Cael Reel tet 


Y 
Y 


i | " | Se 


J-Hook 


SMALL OUTLINE (SO) PACKAGE 


Down and Under/ 


Surface-mounted PC boards are more 
dense and more reliable than their prede- 
cessors. Further, the automated assembly 
processes reduce process time, improve 
yields, and reduce board rework. These 
benefits add up to a better product at a 
lower price. 


: 
° 


STANDARD IC DIE 


As you can see below, there is very little 
difference between the assembly SO and 
a DIP. The major difference is that the SO 
is much smaller and has a different lead 
bend. Both DIPs and SO packages use the 


BONDING PAD 


same materials and assembly technology. 


THERMAL CHARACTERISTICS 


Junction Temperature (T,) 


Actual junction temperature can be calcu- 
lated using the following: 


Ty=(PpX Ry,,)+Ta 


where: 


T,= Actual Junction Temperature 
Py = Power Dissipation 
(Vcc Max) x (lec Max) 
Ry,, = Thermal Resistance Junction 
DJA 
to Ambient 


Example: 


A device is operated at +55°C with a 
power dissipation of 145 mW and a R, |, of 
100 °C/W. | 

Ty = (0.145 x 100) + 55 

Ty = (15) + 55 

Ty = 70°C 


Power Dissipation (Pp) 


The maximum power consumption an inte- 
grated circuit can tolerate at a given oper- 
ating ambient temperature can be found 
from the equation: 


T (Max) — T, 


Po(Ta) = 
ee Rp a( TYP) 


where: 


P_(T,) = Power dissipation allowable at a 
given operating ambient temper- 
ature. This must be greater than 
the sum of the products of the 
supply voltages and supply cur- 
rents at the worst case operat- 
ing condition. 

T,(Max)= Maximum operating junction 
temperature. 
T, = Maximum desired operating am- 
bient temperature. 
Roya Typical thermal resistance junc- 
tion to ambient. 


Example: 


The maximum allowable power dissipa- 
tion for a 14-pin device mounted on a Cer- 
amic substrate with maximum junction 
temperature T,=150°C and maximum 
temperature T,= 70°C. 
150° — 70° 
P,(70°) = ———_——- 
130°/W 
Pp(70°) = a = 615 mW 
130 
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LOGIC PRODUCTS 


SMD PACKAGE INFORMATION 


RELIABILITY 


This section summarizes the activities 
‘undertaken by Reliability Engineering to 
evaluate and qualify the SO package. The 
evaluation demonstrated that the stress 
performance of the SO package is equiva- 
lent to the larger standard molded epoxy 
dual-in-line package in all aspects, and 
mounted, the package thermal resistance 
characteristics are exceptional consider- 
ing the reduced size and mass of the 
package. 


Evaluation Program 


The evaluation/qualification program con- 
ducted in 1979 included three Analog 
products: LM311 Voltage Comparator, 
uA747 Dual Op Amp, and NE532 Dual Op 
Amp. 


These devices encompass three wafer 
fabrication processes and both 8-pin and 
14-pin package configurations. 


All products were assembled on Alloy 42 
lead frames, die attached utilizing conven- 
tional gold-silicon eutectic and molded in 
our standard Morton 410B epoxy Novalac 
compound. The devices were subjected to 
a series of accelerated stresses and 
tested to conventional data sheet param- 
eters. Variables data were taken and drift 
analysis was performed. 


The stress conditions employed were as 
follows: 
¢ High Temperature Bias Life 
T= 125°C, Vec= + 15V 
e High Temperature Storage Life 
Ta= 150°C 
¢ Temperature/Humidity Bias Life 
T, = 85°C, RH= 85%, Vog= + 15V 
e Temperature/Humidity/Pressure 
(Pressure Cooker) T, = 121°C, 
15 PS:iG 100%, Sat. Steam 


RELIABILITY EVALUATION RESULTS 


RELIABILITY |SIGNETICS 


79070 (14-Lead | Bias/ 
“SO”) | temperature/ 
humidity 
Pressure pot 
pA747 
790708 ea Bias/ 
) temperature/ 


humidity 


Pressure pot 


Bias/ 
temperature/ 
humidity 


795003 
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STRESS 


HTOL 


Thermal shock 


STRESS 


CONDITIONS 


125°C 2,000 hrs 


1/49 


HTSL 150°C | 2000s | oso | 


85°C @ 85% RH 
Voc= 5.5V 


2,000 hrs 2/50 


121°C 14 PSIG. | 432 hrs 


Thermal shock | — 65°C to + 150°C 


HTOL 125°C to+ 15V 


2,000 hrs 


85°C @ 85% RH 
Vec= 5.5V 


2,000 hrs 


121°C 15 PSIG 312 hrs 3/50 3 Vos rejects @ 312 hrs (~8 mV) 

-— 65°C to + 150°C} 1,000 ~ 1/48 Vos rejects @ 700~ (—170 mV, 
Suspect static damage 

HTOL 150°C 2,000 hrs 0/45 


HTSL soc | 2o00hrs | ome | 


2,006 hrs 2/49 


121°C 15 PSIG 456 hrs 1/43 Output sink current @ 288 hrs 
Thermal shock |— 65°C to + 150°C | 1,000 ~ 


85°C @ 85% RH 


2/50 


¢ Thermal Shock (Liquid-to-Liquid) 
~ 65°C to 150°C © 


Program Results 


The smali dimensions of the SO package 
raised questions on its reliability, particu- 
larly in high humidity environments. The 
test results, however, compare favorably 
to the standard dual-in-line product. Our 
corporate requirements for product quali- 
fication were met or exceeded. The de- 
tailed results are presented in the Reliabil- 
ity Evaluation Results table. 


SO packaging materials are being improved. 
As qualification evaluations are completed, 
results will be made available through the 
SURE III program. 


ANALYSIS 


1 @ 168 hrs: ball Dond to trace short 


2 @ 2,000 hrs: internal metal 
corrosion 


1 @ 192 hrs: output leakage = 68 nA 
1 @ 432 hrs: output leakage = 100 nA 
Both internal metal corrosion 


1 @ 168 hrs: Vog= 10 mV, 
Vos=7.4 mV @ 2K hrs 

1 @ 1,500 hrs: Vog= — 80 mV, Ip=8 pA 
Suspect static damage 


Vos rejects @ 500 hrs (— 80 mV) 
Suspect static damage 


To 500 hrs, 0/18 from 500 to 2,000 
hrs (due to capacity limitations) 


1 @ 1,500, 1 @ 2,000 hrs 
Both output sink current failures due 
to corrosion 


1145 Vos rejects @ 200~ (15 mV) 


LOGIC PRODUCTS 


SMD PACKAGE INFORMATION 


SO PACKAGE THERMAL DATA 


PACKAGE PACKAGE MAX. ALLOWABLE MAX. ALLOWABLE 
TYPE MOUNTING POWER DISSIPATION POWER DISSIPATION 
TECHNIQUE* (mW) AT 25°C (mW) AT 70°C 


PCB 
Ceramic 
Ceramic w/H.S. 


PCB 
Ceramic 
Ceramic w/H.S. 


PCB 
Ceramic 
Ceramic w/H:.S. 


PCB 
Ceramic 
Ceramic w/H.S. 


PCB 
Ceramic 
Ceramic w/H.S. 
NOTES 
1. PCB = Printed circuit board 
2. Ceramic = Alumina substrate 
3. Ceramic w/H.S.= Alumina substrate with heat sink and/or thermal compound 
“Air gap between package and surface is 0.006-inch unless thermal compound is used. 


PACKAGE AVAILABILITY 


MILITARY 
J @) SOL Leadless 
| Pin Count | 0.150 Wide | 0.300Wide | PLoS Chip Carrier | Flatpack 
8 Available — 
Available — 
Available Available 


Available Available 
Available Available 
Available Available 


Available 
Available 


Available 


Available 
Available 


Available 
Available 
Available 


TECHNOLOGIES AVAILABLE IN SIGNETICS 
SURFACE-MOUNTED PACKAGES 


PACKAGE TYPE PRODUCT TYPES AVAILABILITY 


CMOS-4000, TTL-S, TTL-LS, TTL-Std. 
High-Speed CMOS, TTL-Fast 
CMOS-4000, TTL-S, TTL-LS, TTL-Std. 
High-Speed CMOS, TTL-Fast 

TTL-S, TTL-LS, TTL-Std. 

TTL-Fast 

TTL-S, TTL-LS 
TTL-Fast, High-Speed CMOS 
TTL-Fast, High-Speed CMOS 
TTL-Fast 


THERMAL RESISTANCE 
(0ya°CiWatt) 


Average 


225 
165 
110 


170 
125 
85 
140 
100 
65 


85 


| 
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SMD PACKAGE INFORMATION 


PACKAGE OUTLINE/JEDEC 


REGISTRATION 
The following SO package outlines have. E. “L’” is the length of terminal for solder- 
been registered with the JC11.3 com-*: — ing to a substrate. 


mittee of the Joint Electronic Devices F. Controlling dimension: Millimeter. 
Engineering Council of the Electronics In- 
dustry Association: 


SO-8 SO-20 
SO-14 SO-24 
SO-16 SO-28 
SO-16L 


Outlines and dimensions for each pack- 
age are shown below: 


A. Dimensions and tolerancing per ANSI 
Y 14.5-1973. 

B. “T” is a reference datum. 

C. “D” and “E” are reference datums and 
do not include mold flash or protru- 
sions. Mold flash or protrusions shall 
not exceed 0.15mm (0.006 in.). 

D. The chamfer on the body is used to 
designate pin 1. The beveled side to 
the left denotes lead number 1. 


MILLIMETERS 
| ePIN, | aPIN, | 16PIN | 16L-PIN 
in. Max [ Min. Max | Win, Max | Min, Max 

A 1.35 1.75 | 1.35 1.75 1.35 1.75 2.35 2.65 
A, 0.10 0.25 0.10 0.25 0.10 0.25 0.10 0.30 


B 0.35 0.49 | 0.35 0.49 | 0.35 0.49 
C 0.19 0.25 


apn Of Of © 
+ — 


| 
| 

; , ¢ 
ms | = af. 
ae 


' vee 
d 


_ — x 45° 


—> e <—- SEATING Al 
PLANE 


SOL 


(24PIN | 28 PINT sos 
iin. Max | in. Max 


2.35 2.65 | 2.35 2.65 
0.10 0.30 ; 0.10 0.30 


2.65 
0.30 


2.35 
0.10 


035 049) 035 0.49 | 0.35 0.49 | 035 0.49 
0.19 025 | 0.19 0.25 | 0.23 0.32 | 0.23 032 | 0.23 0.32 | 0.23 0.32 
9.80 10.00 


4.80 5.00 8.55 8.75 10.1 10.5 12.6 13.0 15.2. 15.6 17.7 18.1 C 
3.80 4.00 3.80 4.00 3.80 4.00 7.4 7.6 7.4 7.6 7.4 7.6 14 7.6 Cc 


5.80 6.20 5.80 6.20 5.80 6.20 | 10.00 10.65 | 10.00 10.65 | 10.00 10.65 | 10.00 10.65 


0.40 1.27 | 040 1.27 | 0.40 1.27 | 0.40 1.27 | 040 1.27 0.40 1.27 
gee for et oe ee Poe Be os ee oe ge oe. BP 
0.25 0.50 | 0.25 0.50 | 0.25 050} 0.25 0.75] 0.25 075 | 025 0.75 | 0.25 0.75 


INCHES 


A 0.053 0.069 |0.053 0.069 | 0.053 0.069 ]0.093 0.104 |0.093 0.104 10.093 0.104 [0.093 0.104 
AY 0.004 0.010 |0.004 0.010 | 0.004 0.010 [0.004 0.012 {0.004 0.012 |0.004 0.012 |0.004 0.012 
B 0.014 0.019 {0.014 0.019 | 0.014 0.019 [0.014 0.019 10.014 0.019 {0.014 0.019 {0.014 0.019 
C 0.007 0.010 |0.007 0.010 | 0.007 0.010 }0.009 0.013 {0.009 0.013 |0.009 0.013 |0.009 0.013 

: ; ‘ C 

: Cc 


ez 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BSC 


0.189 0.197 [0.337 0.344 10.386 0.394 10.398 0.413 |0.496 0.512 {0.598 0.614 10.647 0.713 
0.150 0.157 |0.150 0.157 |0.150 0.157 |0.2914 0.2992 10.2914 0.2992 10.2914 0.2992 /0.2914 0.2992 
e 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC_ | 0.050 BSC 0.050 BSC 
H 0.228 0.244 10.228 0.244 10.228 0.244 10.394 0.419 |0.394 0.419 0.394 0.419 [0.394 0.419: 
| h 0.010 0.02 {0.010 0.02 [0.010 0.02 40.010 0.30 10.010 0.30 10.010 0.30 10.010 0.30 
L 0.016 0.050 10.016 0.050 10.016 0.050 10.016 0.050 |0.076 0.050 [0.016 0.050 |0.016 0.050 


Pape e foe foe fo ete eto 
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Military Products 


LOGIC PRODUCTS 


MILITARY PRODUCT GUIDE 


MILITARY PRODUCTS/ 
PROCESS LEVELS 


The Signetics MIL-M-38510 and MIL- 
STD-883 Programs are organized to provide 
a broad selection of processing options, 
structured around the most commonly re- 
quested customer flows. These programs 
are designed to provide our customers: 


e Fully compliant 883/M5004 flows on all 
products. 


eStandard processing flows to help 
minimize the need for custom specifica- 
tions. 


¢ Cost savings realized by using standard 
processing flows in lieu of custom flows. 


¢ Better delivery lead times by minimizing 
spec negotiation time, plus allow 
customers to buy products off-the-shelf 
or in various stages of production rather 
than waiting for devices started 
specifically to custom specifications. 


The following explains the different pro- 
cessing options available. Special device 
marking clearly distinguishes the type of 
screening performed. Refer to Tables 2 
and 3. 


JAN QUALIFIED (JS and JB) 


JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government’s product standar- 
dization programs, and is monitored by the 
Defense Electronic Supply Center (DESC), 
through the use of industry-wide pro- 
cedures and specifications. 


JAN Qualified products are manufactured, 
processed and tested in a government certi- 
fied facility to Mil-M-38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electrical 
test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appea; on the DESC Qualified 
Products List (QPL 38510). 


Quality conformance inspection testing, 
per MIL-STD-883, Method 5005, is perform- 
ed according to Mil-M-38510 as follows: 


e Group A; each sublot. (Alternate Group A) 


eGroup B; one sublot for each package 
type every week. (Alternate Group B) 


e Group C; one sublot for each microcircuit 
group every 13 weeks. 


JAN 
CASE OUTLINE 
AND 
LEAD FINISH 


All products listed ara also available in Die form. 


SIGNETICS MILITARY PACKAGE TYPES 


Table 1 MILITARY PACKAGE AVAILABILITY 


JAN Qualified 


54 
54LS 
54S 
54F 


82 

8T 

93XX 

96XX 

Analog 

Bipolar Memory 
Microprocessor 


DE DK DK OS OK OE OE OK OC OK OO 


Table 2 MILITARY SUMMARY 


¢Group D; one sublot for each package 
type every 26 weeks. 


NOTE: This category of part conforms to 
Quality Level B (7 Qg=1.0) of MIL-HDBK- 
217D. 


In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also 
possess a requirement for a standard 
marking used throughout the IC industry. 


By implementing this government standar- 
dization program, Signetics complies with 
the trend of reducing the numerous similar 
Source Control Drawings (SCD’s). This 
standardized trend results in a single com- 
plete and comprehensive specification, a 
single product flow, and a single ad- 
ministrative effort—for both the aerospace 
community and for Signetics. Because the 
list of Signetics’ qualified products will 
change periodically, you may wish to con- 
tact your nearest Signetics’ Sales Office or 
refer to the Products Qualified under 
Military Specification from DESC for our 
current update. 


JAN Class S products are quoted on a unit 
price basis only (simitar to present Class B 
programs). There will be no lot charges for 
SEM inspection, electrical testing, or 
Group B or D quality conformance inspec- 
tion. All additionai charges are amortized 
in the unit price. 


Package types currently qualified are: 
1) Cerdip—ceramic duai-in-line 
2) Cerpac—ceramic flat pack 


Government Source Inspection (GSI) is a 
requirement of the JAN 38510 Class S 
specification. No alterations to this 
specification may be instituted. Therefore, 
the only allowed customer source inspec: 
tion option is at pre-ship (verification only). 


Additional program data options (such as 
wafer lot acceptance, attributes, Group B, 
D, and others) are available upon request 
for a nominal fee. 


MIL-STD-883, LEVEL B 


Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to MIiL- 
STD-883 Method 5004, and is 100% elec- 
trically tested to Signetics data sheets. 


Quality conformance inspection per MIL- 
STD-883, Method 5005, Group A, is perform- 
ed on each sublot. Group A subgroup elec- 
trical parameters are those included in the 
detailed Signetics data book. Contact the 
factory for parametric subgroup 
assignments. 


Generic quality conformance data per 
Method 5005, Groups B, C, and D, is 
generally available on popular device types 
and packages, but availability is not 
guaranteed. The factory must be consulted 
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prior to ordering generic data. When cuit group every 52 weeks of 
available, generic data is defined as seal. 
follows: 


¢Group D: Performed once per package 


eGroup B: Performed once per package type every 52 weeks of seal. 


type every six weeks of seal. : 
Quality conformance endpoint electrical 


eGroup C: Performed once per microcir- parameters for Groups C and D are the 


DESCRIPTION OF MIL-M-38510 and MIL-STD-883 
REQUIREMENTS REQUIREMENTS, METHODS AND 


AND SCREENS TEST CONDITIONS 


General Mil-M-38510 ; The Manufacturer shall establish and imple- 
1. Pre-Certification | ment a Products Assurance Program Plan and 
A. Product Assur-; provide for a manufacturer survey by the quali- 
ance Program | fying activity. 
B. Manufacturer's 
Certification 


REQUIRE- 
MENT 


2. Certification Received after manufacturer has completed a 


successful DESC survey. 


3. Device 
Qualification 


Device qualification shall consist of subjecting 
the desired device to Groups A, B, C, and D of 
Method 5005. 


Traceability maintained back to wafer produc- 
tion lots. 


4. Traceability 


5. Country of Origin | Devices must be manufactured, assembied, and 


tested within the U.S. or its territories. 


Group A subgroups 1, 2, and 3. 


Copies of generic data, Groups A, B, C, and 
D, may be ordered by customers at a 
nominal charge. 


NOTE: This category of part conforms of 
Quality Level B-2 (%Qg=6.5) of MIL- 
HDBK-217D. 

PROCESSING LEVELS 


JAN JAN 
CLASS QUALIFIED 
S (B) 


N/A 


N/A 


N/A 


Screening Per 
Method 5004 of 
Mil-Std-883 


. Non-Destructive 
Bond Pull 


_ Internal Visual 
(Precap) 


2010, Cond. A or B 


. Stabilization 1008, Cond. C Min 


Bake 


. Temperature 
Cycling 


1010, Cond. C; 
(10 cycles, -65°C to + 150°C) 


. Constant 2001 Cond. E; ¥1 (30 kg in Y1 Plane) 


Acceleration 


. Visual Inspection | There is no test method for this screen; it is in- 
tended only for the removal of Catastrophic 
Failures defined as Missing Leads, Broken 


Packages or Lids Off. 


. Seal (Hermeticity) 
A. Fine 
B. Gross 


1014 Cond. A or B; (5.0 x 10°8CC/Sec) 
1014 Cond. C. 


Fungus inhibiting ink 
2020, Cond. A 


. Marking 


. Particle Impart 


Noise Test 
. Radiographic 2012; two views 


16. Interim 
Electricals 
(Pre Burn-in) 


17. Burn-in 


Per applicable device specification 


1015, Cond. as specified 
(160 hrs. Min at 125°C Min) 


N/A 
Optional 


Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 
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DESCRIPTION OF 


REQUIREMENTS 
AND SCREENS 


18. Final Electricals 


19. 


a. Static Tests 
@25°C 

b. Static Tests 
@+125°C 

c. Static Tests 
@ — 55°C 

d. Dynamic Test 
@25°C 

e. Functional 
Test 
@ 25°C 

f. Switching 
Test 
@ 25°C 

g. Switching 
Test 
@ temperature 


Percent 
Defective 
Allowable (PDA) 


20. External Visual 


Quality Conform. 
ance Inspection 

per Method 5005 
of Mil-Std 883 


21. 


22. 


Group A 


Group B 


23. Group C 


24. 


Group D. 


MIL-M-38510 and MIL-STD-883 
REQUIREMENTS, METHODS AND 
TEST CONDITIONS 


Per applicable device specification 


Subgroup 1 
Subgroup 2 
Subgroup 3 
Subgroup 4 (for Linear Products only) 


Subgroup 7 


Subgroup 9 


Subgroup 10, 11, (as applicable) 


A PDA of 10% is a requirement applied against 
the static tests @25°C (A-1). This is controlled 
by the slash sheets for JAN products. For RB, 
10% is standard. 


2009 


ATTRIBUTE DATA ONLY 


Electrical Tests — Final Electricals (#18 above) 
repeated on a sample basis (Subgroups 1 
through 12 as specified) performed in line with 
final electricals. 


Package functional and constructional related 
test (package dimensions; resistance to 
solvents; internal, visual, and mechanical bond 
strength; and solderability). 


Die related tests (1,000 hour operating life, 
temperature cycling, and constant acceleration. 


Package related tests (physical dimensions, 
lead fatigue, thermal shock, temperature cycle, 
moisture resistance, mechanical shock, vibra- 
tion, variable frequency, constant acceleration, 
and salt atmosphere). 


PROCESSING LEVELS 


JAN JAN 
REQUIRE- CLASS QUALIFIED 
MENT S (B) 
100% 100% Slash Sheet 
Read & 
Record 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
10% 5% x 
100% x 4 
Each sublot x x 
Each pkg. Each sublot} Each week 
type of seal 
Each N/A Each 13 
ucircuit weeks 
group of seal 
Each pkg. Each Each 
type 26 weeks 26 weeks 
of seal of seal 


Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Continued) 


883 


Data Sheet 


Generic 


Generic 


Generic 
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ORDERING INFORMATION 


- The Signetics Military Products are available in a variety of dif- 
ferent process levels and several different packages. The correct 
ordering code or part number for the devices is an alphanumeric 
sequence as explained below. Not all devices are available in all 


Ordering Code 


1) JM38510/07801BJB 
ie LEAD FINISH 
PACKAGE TYPE 
CLASS “B” 


SLASH SHEET NUMBER 
(BASIC DEVICE TYPE) 


JAN QUALIFIED 


2) JB54S181F 
| st PACKAGE TYPE 
BASIC DEVICE TYPE 
CLASS “B” 
JAN QUALIFIED 


NOTE: 
1) and 2) JAN qualified products. 
3) and 4) Non-JAN MIL-STD-883 products. 


the packages. The ordering codes on the individual data sheets 
indicate the present or planned availability of the products. 
However, availability of specific part numbers can be obtained 
from your local sales office or franchised distributor. 


3) $54S181F883B 

LEVEL “B” 
MIL-STD-883 
PACKAGE TYPE 
BASIC DEVICE TYPE 


[F 


MILITARY TEMPERATURE RANG 
(—55 TO 125°C) | 


4) RB54S181F 

PACKAGE TYPE 

BASIC DEVICE TYPE 
MIL-STD-883, LEVEL “B” 


F 


For minimum quantity orders, contact your local Signetics sales representative. 


PACKAGES AVAILABLE* 


F = Ceramic DIP 

| = Ceramic DIP 

G = Ceramic Leadless Chip Carrier 
W = Ceramic Flatpack 


* 
See Package Outlines section for more information 


For the latest military product information, please request a 
Military Products Guide from Publications Services, 
408/746-2111. 
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INTRODUCTION 


The following information applies to ail pac- 
kages unless otherwise specified on individual 
package outline drawings. 


General 


1. 


> @ 


Dimensions shown are metric units (mil- 
limeters), except those in parentheses 
which are English units (inches). 


. Lead spacing shall be measured within 


this zone. 
a. Shoulder and lead tip dimensions are to 
centerline of leads. 


. Tolerances non-cumulative. 
. Thermal resistance values are determined 


by utilizing the linear temperature depen- 
dence of the forward voitage drop across 
the substrate diode in a digital device to 
monitor the junction temperature rise dur- 
ing known power applications across Voc 
and ground. The values are based upon 
120 mils square die for plastic packages 
and a 90 mils square die in the smallest 
available cavity for hermetic packages. All 
units were solder mounted to P.C. boards, 
with standard stand-off, for measurement. 


Plastic Only 


5. 


6. 
7. 


8. 


Lead material: Olin 194 (Copper Alloy) or 
equivalents, solder dipped. 

Body material: Plastic (Epoxy) 

Round hole in top corner denotes lead 
No. 1. 

Body dimensions do not include molding 
flash. 


Hermetic Only 


9. 


Lead material 

a. ASTM alloy F-15 (KOVAR) or 
equivalent—gold plated, tin plated, or 
solder dipped. 

b. ASTM alloy F-30 (Alloy 42) or 
equivalent—tin plated, gold plated, or 
solder dipped. 

c. ASTM alloy F-15 (KOVAR) or 
equivalent—gold plated. 


. Body Material 


a. Eyelet, ASTM alloy F-15 or 
equivalent—gold or tin plated, glass 
body. 

b. Ceramic with glass seal at leads. 

c. BeO ceramic with glass seals at leads. 

d. Ceramic with ASTM alloy F-30 or 
equivalent. 


Lid Material 

a. Nickel or tin plated nickel, weld seal. 

b. Ceramic, glass seal. 

c. ASTM alloy F-15 or equivalent, gold 
plated, alloy seal. 

d. BeO ceramic with glass seal. 

Signetics symbol, angle cut, or lead tab 

denotes Lead No. 1. 


. Recommended minimum offset before 


lead bend. 
Maximum glass climb 0.010 inches. 


. Maximum glass cimb or lid skew is 0.010 


inches. 
Typical four places. 


. Dimension also applied to seating plane. 
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PLASTIC PACKAGES 


NO. OF LEADS PACKAGE CODE . O ja! Oye P'C/W)? DESCRIPTION 


SO Packages 
14-Pin 

16-Pin 
16L-Pin 
20-Pin 

24-Pin 

28-Pin 


Standard Dual-in-Line Packages 
14-Pin 
16-Pin 
20-Pin 
24-Pin 
28-Pin 


NOTE 
1. For SO packages Gia (°C/W) only 


_HERMITIC PACKAGES FOR MILITARY ONLY —_ 


NO. OF LEADS PACKAGE CODE Qia/Qi, (°C/W) DESCRIPTION 


Cerdip Family 


14-Pin F 110/30 Dual-In-Line Ceramic 
16-Pin F 100/30 Dual-In-Line Ceramic 
20-Pin F 90/25 Dual-In-Line Ceramic 
24-Pin F 60/26 Dual-In-Line Ceramic 


Flat Packs 


14-Pin WwW 205/50 Flat Ceramic 
16-Pin WwW 200/50 Flat Ceramic 
28-Pin | W 107/22 Flat Ceramic, BEO 


Leadiess Chip Carrier 
20-Pin G Laminated Ceramic 
Side Brazed Lead 


Package Type 

D = Small Outline Plastic DIP 
F = Cerdip 

G = Hermetic Leadiess 

N = Plastic DIP 

W = Ceramic Flatpack 
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SO-14 PACKAGE 


49 (.019) 
35 (.014) | 
a 


(14-PIN) 


5.207 (.205) 


4,00 (.158) “4 623 (.182) 
3.80 (.150) 


6.20 (244) 
5.80 (.228) 
50 (.020) 
8.75 (.344) 1.448 (.057) .25 (.010) 
8.55 (.336) 1.245 (.049) ee 


TE 


.25 (,010) 


‘10 (.004) 
.7 (.028)MAX an 


406 (.016) 19 (.0075) 


SO-16 PACKAGE 


49 (.019) 
35 (.014) | 


(16-PIN) 


4,00 (,158) 5-207 (.205) 
3.80 (.150) 4-623 (.182) 


6.20 (.244) 
5.80 (.228) 
50 (.020) 
10.00 (.394) 1,448 (.057) 25 (.010) 
9.80 (.386) 1.245 (.049) 
45° 
1.75 (.069) ee 0°.8° 
125 (059) 4 CAR = | —— 
25 (.010) 1.27 (.050)BSC J [rae ae == 
10 (.004) | ee) .19 (0075) 
.7 (.028)MAX = 9 
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SO-16L PACKAGE 
(16-PIN) 
49(.019) 
.35 (.014) r 
aie 
8.763 (.345) . 


7.6 (.299) 
7.4 (.291) 


10.65 (.419) 


105919) 


"40.00 (.394) 

75 (.030) 
oe ¥ .25 (.010) 

40.4 (.398) 
45° 
4 
2.65 (.104) PT TTL 2-438 (096) 
2.38 (,093) | COA 2.236 (.088) 


| 1.270 (050) 
.406 (.016) 


-30 (.012) 1.27 (.050)BSC | 


-10 (.004 
ae 75 (.030)MAX 


SO-20L PACKAGE 
(20-PIN) 


-49 (019) 

.35 (.014) | | 
a 
a 


9.246 (.364) 


8.763 (.345) 


10.65 (.419) 
10.00 (.394) 
-T5 (.030) 


13.0 (.512) a 


12.6 (.496) 


z65 C104) 
2.35 (.093) 
| | L8 270 (.050) 
30 (.012) | 1.27 (.050)BSC 406 (.016) 
10 (.004) 


(> Vo nn ee ae Coed Nt Ae a 


hy 


32 (.013) 
.23 (.009) 


eae ae aE We si 096) ae ge 
CC <a 


32 i 013) 
23 (.009) 
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SO-24 PACKAGE 
(24-PIN) 


49 (.019) 
35 (.014) - 
9.246 (.364) 
8.763 (.345) 


10.65 (.419) 


10.00 (.394) 
.75 (,030) 

15.6 (.614) .25 (.010) 

15.2 (.598) age 


2.65 (.104) 


|} +} 2.438 (.096) 
tsee|  AAAAAAM ooo 


ini 2.235 (.088) = 4 
| _ [zune ae 
32 (.013) 


.406 (.016) 


30 (.012) 1.27 (.050)BSC 


.10 (.004) ; 
.75 (.030)MAX ae 


SO-28L PACKAGE 
(28-PIN) « 


-49 (.019) 
35 (.014) | | 


9.246 (.364) 

8.763 (.345) 
7.6 (.299) 
7.4 (.291) 


10.65 (.419) 
10.00 (.394) 
2.65 (.104) 


.75 (.030) 
.25 (.010) 
Pas 
et 458 (8) 0°-8° 
2.35 (.093) | COI 2205 coos 2.235 (.088) 


“406 (.016) 23 (.009) 


18.1 (.713) 
17.7 (.697) 


-30 (.012) 1.27 (.050)BSC 


-10 (.004) | 
.75 (.030)MAX —+| 
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F PACKAGE CERAMIC 
(14-PIN DIP) 


LEAD NO. 1 


7.67 (.302) MAX. 


8.13 (.320) 
7.37 (.290) 2.29 {.090) 


3.68 (.145) 
(Note) 
0.36 (.014) 


0.20 (.008) 
_. 1 10.03 (.395) | 
| 7.62 (,300) 


1.02 (.040) 
0.51 (.020) 
4.45 (.175} 


19.94 (.785) 
19.18 (.755) 


1.78 (. 41.78 (.070) 

0.76 (.030) 030) 
4.19 (.165) 
3.18 (.125) 

2.49 {.098) 

1.78 (.070) 


2. m (.110) 
0.58 (.023) 2.29 (.090) 
0.38 (.015) 


iss 


F PACKAGE CERAMIC 
(20-PIN DIP) 


LEAD NO. 1 
PO OOOO OO 


7.67 (.302) MAX. 


PD V VY 


25.148 {200} 4.45 (175) 


02 .04Q 


CO YET a 


ol sey 110},,| 1.27 ae 10.03 a 
O56 tore! 4.19 Se 


8.13 35 


2.29 (.080) 


am 


CUMULATIVE 


F PACKAGE CERAMIC 
(16-PIN DIP) 


LEAD NO. 1 [13] 


Fal. 


7.67 (.302) 
MAX. 


Pe ae 1.02 (.040) 


0.51 (.020) 


4.45 (.175)_ 8.13 (.320) 
3.68 (.145) 7.37 (.290) 2.28 (.090) 


Ls 94 (.785) 
Ls 78 (755) 


0.36 (.014) 


1.78 (.070) 070) 0 a3" 398) 
0.76 (030) sli ak Ie EEE) 


1.27 (.050) 4.19 (.165) 165) © 


0.58 (.023) 2.79 (.110) 0.38 (.015) 3.18(.125) 


0.58 (015) 2.291.090) 


F PACKAGE CERAMIC 
(24-PIN DIP) 


LEAD NO. 1 {12} 


16.76 (.620) 
MAX. 


32.77 (1.290) sereee aera 15.75 (.620)___ | 
31.37 (1.235) 14.99 (590) |2.54 (100) 


1.78 MY t 
0.76 !.030) 


0.36 ( 014) 
0.20 {.008) 


17.65 (.695) 
15 24 (600) 


4.32 (.170) 

3.30 (130) 
058(.023) 2.791.110) 2.49 (.098) 4.19 (.165) 
0.38 (.015) 2.29 (090) 1.52 (.060) 3.18 ( 125) 
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G PACKAGE 


+0.010 0.050 + 0.008 TYP. 
0.020 x 45° REF. 
0.055 + 0.006 | 
} 


1. re he. 
1 k- = a 
= veo — 4 
cE ae AES, am. 
Lf 
l Pd a 
| 
0.040 x 45° 0.075 = 0.010 TYP. 
REF. (3 PLCS) 
G PACKAGE 
(14-PIN) 
5 NC 4 NC 3 
6 2 
7 1 
NC we 
8 14 
9 13 
10 NC 14 NC 12 
G PACKAGE G PACKAGE 
(16-PIN) (20-PIN) 
6 § NC 4 3 8 7 6 5 4 
? 2 9 3 
8 ) 10 2 
wc we " 1 
9 16 12 20 
10 1$ 13 19 
11 #12 NC 13 14 14 18 16 17 18 
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N PACKAGE PLASTIC N PACKAGE PLASTIC 
(14-PIN DIP) (16-PIN DIP) 


- 19.18 (755) 7.87 (310) _ : 
ee 19.18 (75) 7.87 (.310) 
Tee 1745) sercear [cee | 473.0881 78.92 (.745) | “7.37 (200) | 1.73 (.068) 
aes i 1.45 (057) : 2.02 (-115} 1.45 (.057) 


0.89 (.035) 
0.38 (.015) 


NOTE 2 


' 0.38 (.015) | 


(Note } 


ay 


0.38 (.015) 
0.25 1.010) 0.25 (.010) 
nani 52) 343 oral 1.32 (.082) rl fe 2.43. 196)|__ 10.8 (388 
z se seasisent 7.12 (.044) 2.79 (.110) 076 a0 28 oe) “762 (300) 
0.53 (.021) 2.16 (085) “7-62 (300) 2.29 (.090) 057 1.020) 
038 1018) See igi Tee en) 0.53 (.021) NON. 
2 29 (090) 0.38 (015) CUMULATIVE 
N PACKAGE PLASTIC N PACKAGE PLASTIC 
(20-PIN DIP) (24-PIN DIP) 
LEAD NO.1 


LEAD NO. 1 


6.40 {.252) 
14.10 (.555) 6.22 (.245) 


13.84 (545) 


26.92 (1.060) 


— 3.68 (.145) 
YVYVVV VV VV 
Ya (Mosk) 1.14 (.045) 15.49 (.610) 1.91 (.075) een ae 
Lo trae test pen [—se88520 | 735 08) 
0.38 (.015) 


2.92 (.115 - 
0.25 (.010) 


17.65 (.695)_ | ie 
3.43 (.135). mal po r| |. — ee sot $95) | haere 10.03 (.395)_| 
3.05 (120) J 2.16 (.085) 3.94 (.155) Sa [3] “7-62 (300) 


7.87 (.310) 2.16 (.085) 
7.37 (.290) | 1.40 (.055) 


2) 


0.38 (.015) 
0.25 (.010) 


ee re 1.12 (.044 
1.32 (.052) 0.53..021) 5... 1651065) 3.681.148) LO 3.43 .135) 
Tid (044) 0.381.015) 222-4110) 0.53(.021) 2.79 1.110) 2.03 (.080) 3957720) 
- 2.29 (.090) 0.38 (.015) 2.29 (.090) 1.78 (.070) 
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LEAD NO. 1 


ed 

0.13 (.006) preeee— 
MIN. 

EES 

SERED 

a] 

nna 


7.87 (.310) 


W PACKAGE CERAMIC 


W PACKAGE CERAMIC 
(14-PIN FLATPACK) (16-PIN FLATPACK) 
1.40 (.055) 
ae -+| i“ LEAD NO. 1 —| 0.51 (.020) 1.14 (045) 
—aee ARATE : ee ee 
ee re sf ———————— 
STIRS 0.161.380 ey —__—— } 7 10.03 (396) 
8.38 (.330) a Se 9.40 (.370) 
6.60 1.200) (.019) f 9.40 (.370) 6.99 (.275) ee 019) | 0.64 (.025) 
5.97 ose dian toes 0.38 (.018) enh oles ‘eon inid 8.38 (.330) 6.22 (.245) 24.38 (.960) 0.38 (.015) 0.25 (.010) 
"0.38 (018) 23.88 (.940) 


ab 


0.08 (.003) 


W PACKAGE CERAMIC 
(24-PIN FLATPACK) 


0.15 (.008) Fie (.030) 1.02 (.040) | | 2.16 (.085) 


1.40 (.065) 


anaes teaono.s —_-7azceea 
ae 1 SPRATT REITER 
iat anti ipensieeiiisntnamamaseiaasedd SESE 14.22 (560) 
EERE ee EE TE PEE OE 
ESD Se 10.03 (.395 
| L sieesiinseebcinfemsisiemmmamnammieencioasmed ss erepnipiiinatcsissenenenammntiarad 9.40 (.370 
— | [ Sang 
wa J} (LS ee 
. IN. 
9.40 (.370) 6.99 (.275) 0.48 (.019) 
8 38a | 330) 0.10 (.004) 
tuscan 6.221.205) 24.38 (.960) pana an 
23.88 (.940) 


1 conidia 


aoe a) 1.02 (.040) "2.96 (.086) 
a 0.51 (.020) 1.40 (.055) 


NOTES 


Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545 
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